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(57)Abstract: 

PURPOSE: To decrease the deviation between 
connecting terminals and a device to be connected 
and to enable the easy and sure execution of the 
connection by providing slits parallel with the 
connecting terminals in the terminal part of a base 
film. 

CONSTITUTION: The thermal expansion of the 
terminal part of the base film BFI is absorbed by the 
slits SLT when the terminal part of the tape carrier 
package TCP is heated in order to connect the 
connecting terminals TTM and the terminals of the 
device to be connected if the slits SLT parallel with 
the connecting terminals TTM are provided in the 
terminal part TMP of the base film BFI. Then, the 
quantity of the thermal expansion over the entire part 
of the terminal part of the base film is small and. 
therefore, the change in the distance between the 
connecting terminals at both ends is small. In addition, 
the connecting terminal in the central part is formed 

shorter than the connecting terminals at both side ends and a recessed part is provided at 
the t!lZl "T^r '° *° '""^^ '«"eth. then if the inner part of 
the term ' rtt"? '".'^ P^^^^n^ed after heating and pressurizing of the outer paS of 
terminlTJ ; h i T- ^'^r^^^'^"' ^'^'"^^ ^'^t^^'^^ between the connecting 
;rrtTiLir^^^^^^ : ~ — - termin^al 
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CLAIMS 



[Claiin(s)] 

[Claim l] The tape career package 
characterized by preparing a sht parallel 
to the above-mentioned end -connection 
child in the above-mentioned terminal 
area of the above -mentioned base film in 
the tape career package in which the 
end -connection child was prepared in the 
terminal area of a base film. 
[Claim 2] The tape career package which 
makes the above-mentioned 
end-connection child of a center section 
shorter than the above-mentioned 
end-connection child of a both-sides edge, 
and is characterized by establishing a 
crevice in the center section of the 
above-mentioned connection terminal 
area according to the above-mentioned 
end-connection child's length in the tape 
career package in which the 
end-connection child was prepared in the 
base film. 

[Claim 3] The connection method of the 
tape career package characterized by 
setting to the method of heating the 
above-mentioned end-connection child of 
a tape career package for whom the 
end-connection child was prepared, and 
the terminal of a contact-ed, pressurizing 
a base film, and connecting with it, and 
heating and pressurizing the remaining 
portion of the above-mentioned 
connection terminal area after [ the 



above-mentioned connection terminal 
area ] heating and pressurizing both ends 
at least. 

[Claim 4] In the method of heating and 
pressurizing the above-mentioned 
end-connection child of a tape career 
package for whom the end-connection 
child was prepared, and the terminal of a 
contact-ed by the heating pressurization 
head, and connecting with a base film 
The above-mentioned tape career 
package is located so that the 
above-mentioned end-connection child 
may be inclined to the above-mentioned 
terminal of the above-mentioned 
contact-ed. The connection method of the 
tape career package characterized by 
making in agreement the straight line 
which connects the crossing where the 
above -mentioned end -connection child 
and the above-mentioned terminal of the 
above-mentioned contact ed cross, and 
the center line of the heating 
pressurization side of the 
above-mentioned heating pressurization 
head, and heating and pressurizing by 
the above-mentioned heating 
pressurization head. 
[Claim 5] The heating pressurization 
head characterized by preparing a lobe in 
a part of length direction in the heating 
pressurization head used in order to heat 
the above-mentioned end-connection 
child of a tape career package for whom 
the end-connection child was prepared, 
and the terminal of a contact-ed, to 
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pressurize a base film and to connect 
with it. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to the connection technology of 
the end-connection child of a flexible 
wiring substrate like a tape career 
package, and the end-connection child of 
electronic parts, such as a liquid crystal 
display. 
[0002] 

[Description of the Prior Art] The wiring , 
end-connection child TTM is formed in 
the base film BFI which consists of 
polyimide resin etc. in this tape career 
package TCP (reference : drawing 40 , 
drawing 21 ). The semiconductor chip 
CHI is connected to Terminal TTM. The 
end-connection child TTM and the 
video- signal input terminal DTM of a 
liquid crystal display, i.e., a drain 
terminal, are connected to thermosetting 
resin through the anisotropy electric 
conduction film ACF which distributed 
the electric conduction particle 
(reference : drawing 22 ). Here, in order 
to connect the end-connection child TTM 
and the drain terminal DTM through the 
anisotropy electric conduction film ACF, 
between the end-connection child TTM 
and the drain terminal DTM, the 
anisotropy electric conduction film ACF is 



located, and the back, by the heating 
pressurization head, it heats and 
pressurizes. 

[0003] In addition, as a thing relevant to 
this kind of tape career package, what 
was indicated by JP,63- 177499, A and 
JP, 1-303785, A is mentioned. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, in such a tape career 
package, since the end-connection child 
TTM section of the tape career package 
TCP is heated, the end-connection child 
TTM section spreads outside according to 
the thermal expansion of a base film and 
the position gap with the end-connection 
child TTM and the drain terminal DTM 
occurs in case the end-connection child 
TTM and the drain terminal DTM are 
connected, the faulty connection of the 
end-connection child TTM and the drain 
terminal DTM occiu-s. 
[0005] Moreover, since it is necessary to 
perform alignment of the tape career 
package TCP to the liquid crystal display 
element LCD witii high precision in order 
to carry out alignment of the 
end-connection child TTM and the drain 
terminal DTM, the end-connection child 
TTM and the drain terminal DTM are not 
easily connectable. 

[0006] One purpose of this invention is 
offering the tape career package which 
reduced the gap with an end -connection 
child and the terminal of a contact-ed and 
its connection method, the connection 
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method of a tape career package which 

can connect an end-connection child and 

the terminal of a contact ed easily, and a 

heating pressurization head. 

[0007] Other purposes of this invention 

are to offer the yield or reliable display. 

[0008] 

[Means for Solving the Problem] In order 
to attain this purpose, in this invention, a 
slit parallel to the above-mentioned 
end-connection child is prepared in the 
above-mentioned terminal area of the 
above-mentioned base film in the tape 
career package in which the 
end -connection child was prepared in the 
terminal area of a base film. 
[0009] Moreover, in the tape career 
package in which the end -connection 
child was prepared in the base film, the 
above-mentioned end-connection child of 
a center section is made shorter than the 
above-mentioned end -connection child of 
a both-sides edge, and a crevice is 
established in the center section of the 
above-mentioned connection terminal 
area according to the above-mentioned 
end-connection child's length. 
[0010] Moreover, it sets to the method of 
heating the above-mentioned 
end-connection child of a tape career 
package for whom the end-connection 
child was prepared, and the terminal of a 
contact-ed, pressurizing a base film, and 
connecting with it, and after [ the 
above-mentioned connection termmal 
area ] heating and pressurizing both ends 



at least, the remaining portion of the 
above-mentioned connection terminal 
area is heated and pressurized. 
[0011] Moreover, it sets to the method of 
heating and pressvu-izing the 
above-mentioned end-connection child of 
a tape career package for whom the 
end-connection child was prepared, and 
the terminal of a contact ed by the 
heating pressurization head, and 
connecting with a base film. The 
above-mentioned tape career package is 
located so that the above-mentioned 
end -connection child may be incUned to 
the above-mentioned terminal of the 
above-mentioned contact ed. The straight 
line which connects the crossing where 
the above-mentioned end -connection 
child and the above-mentioned terminal 
of the above-mentioned contact-ed cross, 
and the center line of the heating 
pressurization side of the 
above-mentioned heating pressurization 
head are made in agreement, and it heats 
and pressurizes by the above-mentioned 
heating pressurization head. 
[0012] Moreover, in the heating 
pressurization head used in order to heat 
the above-mentioned end -connection 
child of a tape career package for whom 
the end -connection child was prepared, 
and the terminal of a contact-ed, to 
pressurize a base film and to connect 
with it, a lobe is prepared in a part of 
length direction. 
[0013] 
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[Function] Since the thermal expansion 
of the terminal area of a base film is 
absorbed by the slit and the amount of 
thermal expansion of the whole terminal 
area of a base film is small when the 
connection terminal area of a tape career 
package is heated in order to connect an 
end-connection child and the terminal of 
a contact-ed if a slit parallel to an 
end-connection child is prepared in the 
terminal area of a base film, change of 
the distance between the end connection 
children of ends is small. 
[0014] moreover, when the 
end-connection child of a center section is 
made shorter than the end-connection 
child of a both-sides edge and a crevice is 
established in the center section of the 
connection terminal area according to an 
end-connection child's length If the way 
section is heated and pressurized among 
connection terminal areas after heating 
and pressurizing the way section outside 
a connection terminal area first in order 
to connect an end-connection child and 
the terminal of a contact-ed Since the 
length of the portion in which the 
connection terminal area when heating 
and pressurizing the way section outside 
a connection terminal area is heated is 
short Change of the distance between the 
end-connection children of ends is small, 
and since the end connection child of both 
sides is being connected and fixed to the 
terminal of a contact-ed when carrying 
out heating pressurization of the way 



section among connection terminal areas 
moreover, the thermal expansion of the 
center section of the terminal area of a 
base film is suppressed. 
[0015] moreover, when the remaining 
portion of a connection terminal area is 
heated and pressurized after [ a 
connection terminal area ] heating and 
pressurizing both ends at least Since the 
length of the connection terminal area 
heated and pressurized by the 1st time is 
short, when change of the distance 
between the end-connection children of 
ends is small, it moreover heats to the 
2nd time and it pressurizes Since the 
end-connection child of both ends is being 
connected and fixed to the terminal of a 
contact ed at least, the thermal 
expansion of the portion heated by the 
2nd time of the terminal area of a base 
film is suppressed. 
[0016] Moreover, when locate a tape 
career package so that an end-connection 
child may be inclined to the terminal of a 
contact-ed, and the straight hne which 
connects the crossing where an 
end-connection child and the terminal of 
a contact-ed cross, and the center line of 
the heating pressurization side of a 
heating pressurization head are made in 
agreement and it heated and pressurizes 
by the heating pressurization head, it is 
not necessary to perform alignment of the 
tape career package to a contact ed with 
high precision. 
10017] 
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[Example] The purpose of further others 
of this invention and this invention and 
the feature of further others of this 
invention will become clear from 
explanation of the following which 
referred to the drawing. 
[0018] «active-matrix hquid crystal 
display» The example which applied 
this invention to the electrochromatic 
display display of an active matrix is 
explained hereafter. In addition, with the 
drawing explained below, what has the 
same function attaches the same sign, 
and explanation of the repeat is omitted. 
[0019] Outline» of «matrix section The 
plan in which drawing 1 shows 1 pixel 
and its circumference of the active-matrix 
method electrochromatic display display 
with which this invention is apphed, and 
drawing 2 are drawing showing the cross 
section in two to 2 cutting plane line of 
drawing 1 , and a cross section [ in / three 
to 3 cutting plane hne of drawing 1 / in 
drawing 3 ]. Moreover, a plan when two 
or more pixels shown in drawing 1 have 
been arranged is shown in drawing 4 . 
[0020] As shown in drawing 1 , each pixel 
is arranged in the intersection field of two 
adjoining scanning signal lines (a gate 
signal line or level signal hne) GL and 
two adjoining video-signal lines (a drain 
signal line or perpendicular signal line) 
DL (inside of the field surrounded by four 
signal lines). Each pixel contains TFT 
TFT, the transparent pixel electrode 
ITOl, and the retention volume element 



Cadd. The scanning signal line GL 
extends in the direction of a train, and is 
arranged two or more at the line writing 
direction. The video-signal line DL 
extends in a line writing direction, and is 
arranged two or more in the direction of a 
train. 

[0021] As shown in drawing 2 , TFT TFT 
and the transparent pixel electrode ITOl 
are formed in the lower transparent 
glass- substrate SUBl side on the basis of 
liquid crystal LC, and the light filter FIL 
and the black matrix pattern BM for 
shading are formed in the up transparent 
glass- substrate SUB2 side. Lower 
transparent glass-substrate SUBl 
consists of thickness of about 1 . 1mm. 
Moreover, the silicon-oxide film SIO 
formed of DIP processing etc. is formed in 
both sides of the transparent glass 
substrates SUBl and SUB2. For this 
reason, though a sharp blemish is shown 
in the front face of the transparent glass 
substrates SUBl and SUB2, since a 
sharp blemish can be covered by the 
silicon-oxide fihn SIO, membraneous 
qualities, such as the scanning signal line 
GL by which a deposit is carried out on it, 
and the shading film BM, can be kept 
homogeneous. 

[0022] The shading film BM, a light filter 
FIL, a protective coat PSV2, the common 
transparent pixel electrode IT02 (COM), 
and the up orientation film 0RI2 carry 
out a laminating to the front face inside 
up transparent glass-substrate SUB2 
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(liquid crystal LC side) one by one, and 
are prepared in it. 
[0023] Outline» of «matrix 
circumference Drawing 18 is drawing 
showing the expansion flat surface near 
[ corresponding to drawing 16 and the 
panel upper*left-hand-corner section of 
drawing 17 for the flat surface at which 
drawing 17 exaggerated the periphery for 
the important section flat surface of the 
matrix (AR) circumference of the display 
panel PNL in which drawing 16 contains 
the up-and-down glass substrates SUBl 
and SUB2 further ] seal section SL. 
Moreover, drawing 19 is drawing showing 
the cross section near [ where the cross 
section of drawing 2 is carried out in the 
center, and the cross section in the 
19a- 19a cutting plane line of drawing 18 
should be connected to left-hand side in a 
video- signal drive circuit on right-hand 
side ] external end-connection child DTM. 
Drawing 20 is drawing showing the cross 
section near [ which does not have an 
external end-connection child in 
right-hand side in the cross section near / 
where a scanning circuit should be 
connected to left-hand side / external 
end-connection child GTM 1 the seal 
section similarly. 

[0024] It divides, after processing two or 
more devices of a part simultaneously 
with one glass substrate in manufacture 
of this panel for the improvement in a 
throughput, if it is small size, if it is large 
size, after processing the glass substrate 



of a size with which every form was 
standardized for the common use of a 
manufacturing facility, it is made small 
in the size suitable for each form, and 
since it passes a general process in any 
case, glass is cut. Drawing 16 - drawing. 
18 show the latter example, drawing 18 
expresses cutting before for the vertical 
substrates SUBl and SUB2 cutting-back, 
and, as for CTl and CT2, drawing 16 and 
both drawings of drawing 17 show the 
position where, as for LN, substrates 
SUBl and SUB2 should cut the edge 
before cutting of both substrates, 
respectively. The size of the top substrate 
SUB 2 is restricted inside the bottom 
substrate SUB 1 so that, as for the 
portion (they are the vertical side and left 
part in drawing) in which the external 
connection terminal blocks Tg and Td 
(subscript abbreviation) exist in the state 
of completion, they may be exposed in 
any case. Two or more terminal blocks Tg 
and Td are summarized in the unit of the 
tape career package TCP ( drawing 20 , 
drawing 21 ) by which the terminal GTM 
for scanning-circuit connection 
mentioned later, respectively, the 
terminals DTM for 

picture-signal-circuitry connection, and 
those drawer wiring sections were carried 
in the integrated circuit chip CHI, and 
are named in it. Drawer wiring until it 
results in the matrix section shell 
external connection terminal area of each 
group inclines as it approaches ends. This 
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is for setting the terminals DTM and 
GTM of a display panel PNL by the array 
pitch of Package TCP, and the 
end-connection child pitch in each 
package TCP 

[0025] Along the edge, except for the 
Hquid crystal enclosure mouth INJ, 
among the transparent glass substrates 
SUBl and SUB2, the seal pattern SL is 
formed so that liquid crystal LC may be 
closed. A sealant consists of an epoxy 
resin. The common transparent pixel 
electrode IT02 by the side of up 
transparent glass-substrate SUB2 is 
connected to the drawer wiring INT 
formed in the lower transparent 
glass-substrate SUBl side of the silver 
paste material AGP on four squares of a 
panel by this example in at least one 
place. This drawer wiring INT is formed 
by the same manufacturing process as 
gate -terminal GTM and the drain 
terminal DTM which are mentioned later, 
[0026] The orientation films ORIl and 
0RI2, the transparent pixel electrode 
ITOl, the common transparent pixel 
electrode IT02, and each layer are 
formed inside the seal pattern SL. 
Polarizing plates POLl and P0L2 are 
formed in the front face of the outside of 
lower transparent glass-substrate SUBl 
and up transparent glass- substrate SUB2, 
respectively Liquid crystal LC is enclosed 
with the field divided by the seal pattern 
SL between the lower orientation fihns 
ORU and the up orientation films 0RI2 



which set up the sense of a liquid crystal 
molecule. The lower orientation film 
ORIl is formed in the upper part of the 
protective coat PS VI by the side of lower 
transparent glass-substrate SUBl, 
[0027] This hquid crystal display 
accumulates various layers separately by 
the lower transparent glass-substrate 
SUBl and up transparent glass-substrate 
SUB2 side, forms the seal pattern SL in a 
substrate SUB 2 side, piles up lower 
transparent glass-substrate SUBl and up 
transparent glass-substrate SUB2, pours 
in liquid crystal LC from the opening INJ 
of sealant SL, closes Inlet INJ by the 
epoxy resin etc., and is assembled by 
cutting a vertical substrate, 
[0028] «TFT TFT» If TFT TFT 
impresses positive bias to the gate 
electrode GT, the channel resistance 
between source -drains will become small, 
and if bias is made into zero, channel 
resistance will operate so that it may 
become large, 

[0029] TFT TFT of each pixel is divided 
into two (plurahty) in a pixel, and 
consists of TFT (division TFT) TFTl and 
TFT2. Each of TFT TFTl and TFT2 
consists of same sizes (channel length 
and channel width are the same) 
substantially Each of this divided TFT 
TFTl and TFT2 has the 
i type-semiconductor layer AS which 
consists of the gate electrode GT, a gate 
insulator layer GI, and i type 
(genuineness, intrinsic, and 
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conductivity- type determination impurity 
are not doped) amorphous silicon (Si), the 
source electrode SD 1 of a couple, and the 
drain electrode SD 2. In addition, since 
the source and a drain are originally 
decided by bias polarity in the meantime 
and working reversal of the polarity is 
carried out in the circuit of this liquid 
crystal display, please understand that 
the source and a drain interchange 
working. However, in the following 
explanation, for convenience, the method 
of one is fixed with the source, another 
side is fixed with a drain, and it expresses. 
[0030] «gate electrode GT» The gate 
electrode GT consists of configurations 
which project from the scanning signal 
line GL perpendicularly (it sets to 
drawing 1 and drawing 5 , and is above), 
as shown in drawing 5 (plan describing 
the 2nd electric conduction film g2 of 
drawing 1 , and the i-type-semiconductor 
layer AS) (it has branched in the T 
character configuration). The gate 
electrode GT is projected so that each 
active region of TFT TFTl and TFT2 may 
be exceeded. Each gate electrode GT of 
TFT TFTl and TFT2 is constituted by 
one (as a common-gate electrode), and is 
formed in it succeeding the scanning 
signal line GL. In this example, the gate 
electrode GT is formed by the 2nd electric 
conduction film g2 of a monolayer. The 
2nd electric conduction film g2 is formed 
by about 1000-5500A thickness for 
example, using the aluminum 



(aluminum) film formed by the spatter. 
Moreover, on the gate electrode GT, the 
oxide film on anode AOF of aluminum is 
formed. 

[0031] This gate electrode GT is formed 
in size **** firom it so that the 
i-type-semiconductor layer AS may be 
covered completely as shown in drawing 
1 , drawing 2 , and drawing 5 (in view of a 
lower part). Therefore, when the back 
lights BL, such as a fluorescent lamp, are 
attached under lower transparent 
glass- substrate SUBl, the gate electrode 
GT which consists of this opaque 
aluminum serves as a shadow, back hght 
light is not equivalent to the 
i-type-semiconductor layer AS, but OFF 
property degradation of the electric 
conduction phenomenon by optical 
irradiation, i.e., TFT TFT, stops being 
able to occur in it easily. In addition, the 
size of original of the gate electrode GT 
has width efface indispensable (also 
including a part for an alignment margin 
with the gate electrode GT, the source 
electrode SD 1, and the drain electrode 
SD 2) to straddle between the source 
electrode SD 1 and the drain electrodes 
SD 2. The depth length which determines 
channel width W is decided by into how 
many factor W/L which determines the 
ratio gm with the distance L between the 
source electrode SD 1 and the drain 
electrode SD 2 (channel length), i.e., a 
mutual conductance, is made. It is made 
larger than the original size mentioned 
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above as well as the size of the gate 
electrode GT in this hquid crystal display. 
[0032] «scanning signal-line GL» The 
scanning signal line GL consists of 2nd 
electric conduction films g2. The 2nd 
electric conduction film g2 of this 
scanning signal line GL is formed by the 
same manufacturing process as the 2nd 
electric conduction film g2 of the gate 
electrode GT, and is constituted by one. 
Moreover, the oxide film on anode AOF of 
aluminum is formed also on the scanning 
signal line GL. 

[0033] «insulator layer GI» An 
insulator layer GI is used as each gate 
insulator layer of TFT TFTl and TFT2. 
The insulator layer GI is formed in the 
upper layer of the gate electrode GT and 
the scanning signal hne GL. An insulator 
layer GI is formed using the silicon 
nitride film formed by plasma CVD by 
1200-2700A thickness (this liquid crystal 
display about 2000A thickness). The gate 
insulator layer GI is formed so that the 
whole matrix section AR may be 
surrounded, as shown in drawing 18 , and 
the periphery is removed so that the 
external end -connection children DTM 
and GTM may be exposed. 
[0034] «i-type-semiconductor layer 
AS» The i-type-semiconductor layer AS 
is used as each channel formation field of 
TFT TFTl and TFT2 divided into 
plurality, as shown in drawing . The 
i-type-semiconductor layer AS is formed 
by the amorphous silicon film or the 



polycrystal silicon film, and is formed by 
200-2200A thickness (this liquid crystal 
display about 2000A thickness). 
[0035] Succeeding formation of the 
insulator layer GI used as a gate 
insulator layer which changes the 
component of distributed gas and consists 
of Si3N4, this i type-semiconductor layer 
AS is the same plasma CVD equipment, 
and it is formed, without moreover 
exposing to the plasma CVD equipment 
shell exterior. Moreover, N(+) type 
semiconductor layer dO ( drawing 2 ) 
which doped Lynn (P) for ohmic contacts 
2.5% is similarly formed continuously by 
200-500A thickness (this liquid crystal 
display about 300A thickness), after an 
appropriate time, lower transparent 
glass-substrate SUBl is taken out fi*om a 
CVD system outside, and patterning is 
carried out to the shape of an island 
which became independent as 
photographic-processing technology 
showed N(+) type semiconductor layer dO 
and the i-type-semiconductor layer AS to 
drawing 1 , drawing 2 , and drawing 5 
[0036] The i-type-semiconductor layer AS 
is formed also among both of the 
intersection (crossover section) of the 
scanning signal line GL and the 
video-signal line DL, as shown in 
drawing ! and drawing 5 . The 
i-type-semiconductor layer AS of this 
intersection reduces the short circuit of 
the scanning signal hne GL and the 
video-signal line DL in an intersection. 
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[0037] «transparence pixel electrode 
IT01» The transparent pixel electrode 
ITOl constitutes one side of the pixel 
electrode of the Uquid crystal display 
section. 

[0038] The transparent pixel electrode 
ITOl is connected to both the source 
electrode SD 1 of TFT TFTl, and the 
source electrode SD 1 of TFT TFT2. For 
this reason, what is necessary is just to 
leave it, since a suitable part is cut, and 
the TFT of another side is operating 
normally by the laser beam etc. when 
that is not right, when the defect brings 
about a side effect, even if a defect occurs 
in one of TFT TFTl and TFT2. In 
addition, it is rare that a defect occurs 
simultaneously in two TFT TFTl and 
TFT2, and probability of a point defect or 
a line defect can be made very small by 
such redundancy system. The 
transparent pixel electrode ITOl is 
constituted by the 1st electric conduction 
film dl, and this 1st electric conduction 
film dl consists of a transparent electric 
conduction film Qndium-Tin Oxide ITO : 
Nesa membrane) formed by sputtering, 
and is formed by 1000-2000A thickness 
(this liquid crystal display about 1400A 
thickness). 

[0039] «source electrode SDl and drain 
electrode SD2» On the 
i-tjHpe- semiconductor layer AS, it is 
isolated, respectively and each source 
electrode SD 1 of TFT TFTl and TFT2 
divided into plurality and the drain 



electrode SD 2 are formed, as shown in 
drawing 1 , drawing 2 , and drawing 6 
(plan only describing the 1st - the 3rd 
electric conduction fihns dl-d3 of drawing 

1). 

[0040] Each of the source electrode SD 1 
and the drain electrode SD 2 makes it 
pile up the 2nd electric conduction film d2 
and each other's 3rd electric conduction 
film d3 one by one, and consists of lower 
layer sides in contact with N(+) type 
semiconductor layer dO. The source 
electrode SD 1 reaches 2nd electric 
conduction film d2, the drain electrode 
SD 2 reaches 2nd electric conduction film 
d2, and the 3rd electric conduction film 
d3 is formed by the same manufacturing 
process as the 3rd electric conduction film 
d3. 

[0041] The 2nd electric conduction film 
d2 is formed using the chromium (Cr) 
film formed by the spatter by 500-lOOOA 
thickness (this liquid crystal display 
about 600A thickness). Since stress will 
become large if thickness is formed 
thickly Cr film is formed in the range 
which does not exceed about 2000A 
thickness. Cr fihn has good contact in 
N(+) type semiconductor layer dO. Cr film 
constitutes the so-called barrier layer 
which prevents that aluminum of the 3rd 
electric conduction film d3 mentioned 
later is spread in N(+) type 
semiconductor layer dO. As the 2nd 
electric conduction film d2, you may use 
the refi-actory-metal (Mo, Ti, Ta, W) film 
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and refractory-metal silicide (MoSi2, 
TiSi2, TaSi2, WSi2) film other than Cr 
film. 

[0042] The 3rd electric conduction film d3 
is formed in 3000-5000A thickness (this 
liquid crystal display about 4000A 
thickness) by sputtering of aluminum, 
aluminum film has a small stress 
compared with Cr film, and forming in 
thick thickness is possible, and it is 
constituted so that the resistance of the 
source electrode SD 1, the drain electrode 
SD 2, and the video-signal line DL may 
be reduced. You may use aluminum film 
which made silicon and copper (Cu) other 
than a pure aluminum film contain as an 
additive as the 3rd electric conduction 
film d3. 

[0043] the same mask after carrying out 
patterning of the 2nd electric conduction 
film d2 and the 3rd electric conduction 
film d3 by the same mask pattern - using 
■ the [or ] " N(-f) type semiconductor 
layer dO is removed by using 2 electric 
conduction films d2 and the 3rd electric 
conduction film d3 as a mask That is, as 
for N(+) type semiconductor layer dO 
which remained on the 
i-type-semiconductor layer AS, portions 
other than 2nd electric conduction film d2 
and 3rd electric conduction film d3 are 
removed by the self aryne. As for N(+) 
type semiconductor layer dO, since it 
**********s so that parts for all the 
thickness may be removed at this time, 
although the surface portion **********g 



a little, the extent should just control the 
i-type-semiconductor layer AS in etching 
time. 

[0044] The source electrode SD 1 is 
connected to the transparent pixel 
electrode ITOl. The source electrode SD 1 
is constituted along with the 
i-type-semiconductor layer AS level 
difference (level difference equivalent to 
the thickness adding the thickness of the 
2nd electric conduction film g2, the 
thickness of an oxide film on anode AOF, 
the thickness of the i-type-semiconductor 
layer AS, and the thickness of N(-h) type 
semiconductor layer dO). Specifically, the 
source electrode SD 1 consists of a 2nd 
electric conduction film d2 formed along 
with the level difference of the 
i-type-semiconductor layer AS, and a 3rd 
electric conduction film d3 formed in the 
upper part of this 2nd electric conduction 
film d2. Since Cr film of the 2nd electric 
conduction film d2 cannot form thickly 
the 3rd electric conduction film d3 of the 
source electrode SD 1 fi^om increase of 
stress and the level difference 
configuration of the i- type -semiconductor 
layer AS cannot be overcome, it is 
constituted in order to overcome this 
i-type-semiconductor layer AS. That is, 
the 3rd electric conduction film d3 is 
improving step coverage by forming 
thickly. Since the 3rd electric conduction 
film d3 can be formed thickly, it has 
contributed to reduction of the resistance 
(the same is said of the drain electrode 
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SD 2 and the video-signal line DL) of the 
source electrode SD 1 greatly. 
[0045] «protective coat PSV1» The 
protective coat PSVl is formed on TFT 
TFT and the transparent pixel electrode 
ITOl. It is formed in order that a 
protective coat PSVl may mainly protect 
TFT TFT from moisture etc., and high 
moreover, transparency uses a 
damp-proof good thing. The protective 
coat PSVl is formed by the silicon-oxide 
film and silicon nitride film which were 
formed for example, with plasma CVD 
equipment, and is formed by about 
1-micrometer thickness. 
[0046] The portion in which it is formed 
so that the whole matrix section AR may 
be surrounded, and a periphery is 
removed so that the external 
end-connection children DTM and GTM 
may be exposed, and a protective coat 
PSVl connects the common electrode 
COM by the side of [ SUB / 2 ] an upper 
substrate to the drawer wiring INT for 
external end-connection child connection 
of the bottom substrate SUB 1 with the 
silver paste AGP as shown in drawing 18 
is also removed. About the thickness 
relation between a protective coat PSVl 
and the gate insulator layer GI, the 
former considers a protective effect, and 
is thickened, and the latter is made thin 
in the mutual conductance gm of a 
transistor. Therefore, as shown in 
drawing 18 , the high protective coat 
PSVl of a protective effect is formed more 



greatly than the gate insulator layer GI 
so that a periphery may also be protected 
as much as possible [ the latus range ]. 
[0047] «shading fihn BM» The shading 
film BM is formed and let the shading 
film BM be a pattern as shown in 
hatching of drawing 7 at the up 
transparent glass-substrate SUB2 side so 
that incidence may not be carried out to 
the i type-semiconductor layer AS for 
which an extraneous light ( drawing 2 
Ught fi-om the upper part) is used as a 
channel formation field. In addition, 
drawing 7 is a plan describing the 1st 
electric conduction fihn dl, the light filter 
FIL, and the shading film BM which 
consist of an ITO fihn in drawing 1 . The 
shading film BM is formed by for example, 
the aluminum film with the high cover 
nature to light, the chromium film, etc., 
and a chromium film is formed in about 
1300A thickness by sputtering in this 
liquid crystal display. 
[0048] The i-type-semiconductor layer AS 
of TFT TFTl and TFT2 is made 
sandwiches by the shading film BM 
which exists up and down, and the gate 
electrode GT of size ****, and the 
external natural light and external back 
Ught hght stop therefore, as for the 
portion, hitting. As the hatching portion 
nf drawing 7 shows the shading film BM, 
it is formed in the circumference of a 
pixel, that is, the shading film BM is 
formed in the shape of a grid (black 
matrijO, and the 1 -pixel effective viewing 



12 



JP05-265021A 



area is divided with this grid. Therefore, 
the profile of each pixel carries out clearly 
with the shading film BM, and contrast 
improves. That is, the shading film BM 
has two functions of shading to the 
i-type-semiconductor layer AS, and a 
black matrix. 

[0049] Moreover, since the portion 
( drawing 1 lower right portion) which 
counters the edge section by the side of 
the origin of the direction of rubbing of 
the transparent pixel electrode ITOl is 
shaded with the shading film BM and a 
domain cannot be seen though a domain 
occurs into the above-mentioned portion, 
a display property does not deteriorate. 
[0050] In addition, a back Ught can be 
attached in the up transparent 
glass-substrate SUB2 side, and lower 
transparent glass-substrate SUBl can 
also be made into an observation side 
(external exposure side). 
[0051] The shading film BM is formed in 
a frame -like pattern as shown also in a 
periphery at drawing 17 , and the pattern 
is continuously formed with the pattern 
of the matrix section shown in drawing 7 
which prepared two or more openings in 
the shape of a dot. It has prevented 
leakage light, such as the reflected light 
which is extended on the outside of the 
seal section SL and originates in 
mounting machines, such as a personal 
computer, as the shading fihn BM of a 
periphery is shown in drawing 17 • 
drawing 20 , entering into the matrix 



section. On the other hand, rather than 
the edge of a substrate SUB 2, this 
shading film BM is stopped inside about 
about 0,3- 1.0mm, avoids the cutting field 
of a substrate SUB 2, and is formed. 
[0052] «light-filter FIL» A hght filter 
FIL colors a color the bathochromic group 
material formed with resin material, 
such as acryhc resin, and is constituted. A 
Hght filter FIL is formed in the position 
which counters a pixel in the shape of a 
stripe ( drawing 8 ), and is dyed in 
various colors ( drawing 8 is a thing only 
describing 1st electric conduction **** dl 
of drawing 4 , the shading film BM, and 
the light filter FIL, and each light filter 
FIL of B, R, and G has given the hatch of 
45 degrees, 135 degrees, and a cross, 
respectively). As shown in drawing 7 and 
9, a light filter FIL is formed in size **** 
so that all the transparent pixel 
electrodes ITOl may be covered, and the 
shading film BM is formed inside the 
periphery section of the transparent pixel 
electrode ITOl so that it may lap with the 
edge portions of a light filter FIL and the 
transparent pixel electrode ITOl. 
[0053] A light filter FIL can be formed as 
follows. First, bathochromic group 
material is formed in the fi-ont face of up 
transparent glass- substrate SUB2, and 
photolithography technology removes 
bathochromic group material other than 
a red filter formation field. Then, 
bathochromic group material is dyed with 
a red color, fixing processing is performed. 
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and the red filter R is formed. The green 
filter G and the blue filter B are formed 
one by one by giving the same process to 
the next. 

[0054] «protective coat PSV2» The 
protective coat PSV2 is formed in order to 
prevent that the color which dyed the 
light filter FIL in various colors in a 
different color leaks to liquid crystal LC. 
The protective coat PSV2 is formed with 
transparent resin material, such as 
acrylic resin and an epoxy resin. 
[0055] « - common transparent pixel 
electrode IT02» - the common 
transparent pixel electrode IT02 
counters the transparent pixel electrode 
ITOl prepared in the lower transparent 
glass-substrate SUBl side for every pixel, 
and the optical state of Uquid crystal LC 
answers the potential difference between 
each pixel electrode ITOl and the 
common transparent pixel electrode IT02 
(electric field), and changes It is 
constituted so that the common voltage 
Vcom may be impressed to this common 
transparent pixel electrode IT02. What is 
necessary is just to impress alternating 
voltage to reduce the supply voltage of 
the integrated circuit used in a 
video -signal drive circuit in an 
abbreviation half, although the common 
voltage Vcom is set as the middle 
potential of the driver voltage Vdmin of 
the low level impressed to the 
video- signal line DL, and the high-level 
driver voltage Vdmax in this example. In 



addition, refer to drawing 17 and drawing 
18 for the flat- surface configuration of the 
common transparent pixel electrode IT02. 
[0056] «gate-terminal section» 
Drawing 9 is drawing showing the 
connection structure from the scanning 
signal line GL of a display matrix to the 
external end-connection child GTM, (A) is 
a flat surface and (B) shows the cross 
section in the B-B cutting plane line of 
(A). In addition, this drawing 
corresponded near the drawing 18 lower 
part, and the portion of slanting wiring 
was expressed with the shape of a 
facilities-like straight Kne. 
[0057] the mask pattern for photographic 
processing in AO " in other words, it is 
the photoresist pattern of alternative 
anodic oxidation Therefore, this 
photoresist is removed after anodic 
oxidation, and although the pattern AO 
shown in drawing does not remain as a 
finished product, since an oxide film AOF 
is alternatively formed in the gate wiring 
GL as shown in a cross section, the locus 
remains. In a plan, they are the field 
which covers left-hand side by the resist 
on the basis of the boundary line AO of a 
photoresist, and does not carry out anodic 
oxidation, and the field by which 
right-hand side is exposed fi:om a resist 
and anodic oxidation is carried out. In the 
AL layer g2 by which anodic oxidation 
was carried out, the 20oxide aluminimi3 
film AOF is formed in a front face, and, as 
for a downward current carrying part, 
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volume decreases. Of course, anodic 
oxidation sets up suitable time, voltage, 
etc. and is performed so that the current 
carrying part may remain. A mask 
pattern AO does not intersect the 
scanning line GL in a single straight Une, 
but bends in the shape of a crank, and is 
made to cross. 

[0058] Although the hatch is given in 
order to make intelligible the AL layer g2 
in drawing, patterning of the field by 
which anodization is not carried out is 
carried out to the shape of a comb. Since 
whiskers will occur on a front face if this 
has the wide width of face of aluminum 
layer, 1 one width of face is an aim which 
presses down the sacrifice of the 
probability of an open circtut, or 
conductivity to minimum, preventing 
generating of whiskers by narrowing and 
considering as the composition which 
bundled them to two or more parallel. 
Therefore, in this example, the portion 
equivalent to the origin of a comb is also 
shifted along with Mask AO, 
[0059] With the high Cr layer gl of 
****** proof with a sufficient oxidization 
silicon SIO layer and a sufficient 
adhesive property, a gate terminal GTM 
protects the front face further from 
aluminum etc., and is constituted by the 
pixel electrode ITOl and the transparent 
conductive layer dl of this level (this 
layer, simultaneous formation). In 
addition, the conductive layers d2 and d3 
formed in the gate insulator layer GI top 



and its lateral portion remain owing to 
the pinhole etc. as a result to which a 
conductive layer g2 and gl had covered 
the field by the photoresist so that it 
might not ********** together at the time 
of a conductive layer d3 or etching of d2. 
Moreover, the ITO layer dl which 
overcame the gate insulator layer GI and 
was extended rightward takes the same 
measures still more thoroughgoing. 
[0060] The protective coat PSVl is also 
formed on the right of the boundary line 
on the right of the boundary Une, the gate 
insulator layer GI exposes from them the 
terminal area GTM located in a left end, 
and the electric contact to an external 
circuit has come to be able to do it in a 
plan. Drawing, although only one pair of 
the gate hne GL and a gate terminal is 
shown, as such [ in practice ] a pair shows 
drawing 18 , two or more are put in order 
up and down, a terminal block Tg 
( drawing 17 , drawing 18 ) is constituted, 
and in manufacture process, the left end 
of a gate terminal is extended across the 
cutting field CT 1 of a substrate, and is 
short-circuited with Wiring SHg, Such a 
short circuit line SHg in manufacture 
process is useful to the 
electrostatic-discharge prevention at the 
time of the electric supply at the time of 
anodization, and rubbing of the 
orientation film ORIl etc. 
[0061] «drain terminal DTM» 
Drawing 10 is drawing showing 
connection from the video-signal line DL 
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to the external end-connection child DTM, 
(A) shows the flat surface and (B) shows 
the cross section in the B B cutting plane 
line of (A). In addition, this drawing 
corresponds near the drawing 18 upper 
right, and although the sense of a 
drawing is changed for convenience, the 
direction of a right end corresponds to the 
upper -hmit section (or soffit section) of a 
substrate SUB 1. 

[0062] Although TSTd is an inspection 
terminal and an external circuit is not 
connected here, width efface has 
extended fi*om the wiring section so that 
a probe needle etc. can be contacted. 
Similarly, width efface has extended 
from the wiring section so that the drain 
terminal DTM can perform connection 
with an external circuit. Although 
termination is carried out without 
arriving at the edge of a substrate SUB 1 
as the inspection terminal TSTd and the 
external connection drain terminal DTM 
are alternately arranged alternately with 
plurality in the vertical direction and the 
inspection terminal TSTd is shown in 
drawing As shown in drawin g 18 , the 
drain terminal DTM constitutes a 
terminal block Td (subscript 
abbreviation), and is further extended 
exceeding the cutting plane line CT 1 of a 
substrate SUB 1, and as for the inside of 
manufacture process, the all connect too 
hastily with Wiring SHd mutually for 
electrostatic- discharge prevention. A 
drain end-connection child is connected to 



an opposite side on both sides of the 
matrix of the video- signal line DL by 
which the inspection terminal TSTd 
exists, and an inspection terminal is 
connected to an opposite side on both 
sides of the matrix of the video* signal line 
DL by which the drain end-connection 
child DTM exists conversely. 
[0063] The drain end-connection child 
DTM is formed by the same reason as the 
gate terminal GTM mentioned above by 
two-layer [ of the Cr layer gl and the ITO 
layer dl ], and is connected with the 
video-signal line DL in the portion which 
removed the gate insulator layer GI. The 
semiconductor layer AS formed on the 
edge of the gate insulator layer GI is for 
**********ing the edge of the gate 
insulator layer GI in the shape of a taper. 
On Terminal DTM, in order to make 
connection with an external circuit, it is 
removed not to mention the protective 
coat PSVl. Although AO is the anodic 
oxidation mask mentioned above, the 
boundary line is formed so that matrix 
****** may be surrounded greatly, and 
left-hand side is covered with a mask 
from the boiuadary Une drawing, since a 
layer g2 does not exist in the portion 
which is not covered in this drawing, this 
pattern is not directly related. 
[0064] As shown also in the (C) section of 
drawing 19 , the drawer wiring from the 
matrix section to the drain terminal area 
DTM Although it has structure by which 
the laminating was carried out [ to ] as 
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the layers d2 and d3 of the level same 
immediately on the layers dl and gl of 
the same level as the drain terminal area 
DTM as the video- signal line DL are the 
seal patterns SL This is an aim which 
protects the aluminum layer d3 which 
presses down the prohability of an open 
circuit to the minimum, and is easy to 
**** it as much as possible by the 
protective coat PSVl or the seal pattern 
SL. 

[0065] Structure» of «retention volume 
element Cadd In the edge connected with 
TFT TFT, and the edge of an opposite side, 
the transparent pixel electrode ITOl is 
formed so that it may lap with the next 
scanning signal line GL. This 
superposition constitutes the retention 
volume element (electrostatic 
capacitative element) Cadd which uses 
the transparent pixel electrode ITOl as 
one electrode PL 2, and uses the next 
scanning signal line GL as the electrode 
PL 1 of another side so that clearly also 
from drawing 1 and drawing 3 . The 
dielectric film of this retention volume 
element Cadd consists of an insulator 
layer GI used as a gate insulator layer of 
TFT TFT, and an oxide film on anode 
AOF 

[0066] The retention volume element 
Cadd is formed in the portion which 
expanded the width of face of the 2nd 
electric conduction film g2 of the 
scanning signal line GL so that clearly 
also from drawing . In addition, the 2nd 



electric conduction film g2 of the portion 
which intersects the video- signal line DL 
is made thin in order to make small 
probability of a short circuit with the 
video- signal line DL. 
[0067] The defect is compensated by the 
island field which was formed so that the 
level difference might be straddled and 
which reached 2nd electric conduction 
film d2 and consisted of 3rd electric 
conduction films d3 even if the , 
transparent pixel electrode ITOl is 
disconnected in the level difference 
section of the electrode PL 1 of the 
retention volume element Cadd. 
[0068] «display whole equal circuit» 
The schematics of the equal circuit and 
circumference circuit of the display 
matrix section are shown in drawing 3 1 . 
Although this drawing is a circuit 
diagram, it is drawn corresponding to 
actual geometry. AR is the matrix array 
which arranged two or more pixels in the 
shape of-dimensional [ 2 ]. 
[0069] Among drawing, X means the 
video-signal line DL and Subscripts G, B, 
and R are added corresponding to green, 
blue, and the red pixel, respectively Y 
means the scanning signal line GL and 
subscripts 1, 2, and 3, ■-, end are added 
according to the sequence of scanning 
timing. 

[0070] The video-signal line X (subscript 
abbreviation) is connected to the top (or 
odd number) video -signal drive circuit 
helium and the bottom (or even number) 
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video- signal drive circuit Ho by turns. 
[0071] The scanning signal line Y 
(subscript abbreviation) is connected to 
the vertical- scanning circuit V. 
[0072] SUP is a circuit including the 
circuit which exchanges for the 
information for TFT liquid crystal 
displays the information for CRT 
(cathode-ray tube) from the power circuit 
and host (host processor) for obtaining 
the stable voltage source which plurahty 
pressured partially from one voltage 
source. 

[0073] The equal circuit and» of 
operation of «retention volume element 
Cadd The equal circuit of the pixel shown 
in drawing 1 is shown in drawing 12 . In 
drawing 12 , Cgs is a parasitic 
capacitance formed between the gate 
electrode GT of TFT TFX and the source 
electrode SD 1. The dielectric films of a 
parasitic capacitance Cgs are an 
insulator layer GI and an oxide film on 
anode AOR Cpix is a liquid crystal 
capacity formed between the transparent 
pixel electrode ITOl (PIX) and the 
common transparent pixel electrode IT02 
(COM). The dielectric films of the liquid 
crystal capacity Cpix are hquid crystal 
LC, a protective coat PSVl, and the 
orientation films ORIl and 0RI2. Vic is 
middle point potential. 
[0074] When TFT TFT switches, the 
retention volume element Cadd works so 
that the influence of gate potential 
change deltaVg to the middle point 



potential (pixel electrode potential) Vic 
may be reduced. If this situation is 
expressed with a formula, it will become 
like the following formula. 
[0075] 

deltaVlc={Cgs/(Cgs+Cadd+Cpix)} 
xdeltaVg here, deltaVlc expresses a 
changed part of the middle point 
potential by deltaVg Although this 
change part deltaVlc causes a dc 
component which joins liquid crystal LC, 
the more it enlarges retention volume 
Cadd, the more the value can be made 
small. Moreover, the retention voltime 
element Cadd also has the operation 
which lengthens a charging time value, 
and accumulates the image information 
after TFT TFT turns off for a long time. 
Reduction of the dc component impressed 
to Uquid crystal LC can improve the life 
of liquid crystal LC, and can reduce the 
so-called seizure by which a fi-ont picture 
remains at the time of the change of a 
liquid crystal display screen. 
[0076] As mentioned above, overlap area 
of the gate electrode GT with the part, 
the source electrode SD 1, and the drain 
electrode SD 2 which are enlarged 
increases so that the 
i-type-semiconductor layer AS may be 
covered completely, therefore a parasitic 
capacitance Cgs becomes large, and the 
opposite effect of becoming easy tx) be 
influenced of the gate (scan) signal Vg 
produces the middle point potential Vic. 
However, this demerit is also cancelable 
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by forming the retention volume element 
Cadd. 

[0077] The retention volume of the 
retention volume element Cadd is set as 
the value about eight to 32 times (8 and 
Cgs<Cadd<32, Cgs) from the write-in 
property of a pixel to four to 8 times (4, 
Cpix<Cadd<8, and Cpix), and a parasitic 
capacitance Cgs to the liquid crystal 
capacity Cpix. 

[0078] Connection method» of a 
«retention volume element Cadd 
electrode line The scanning signal line 
GL (YO) of the first rank used only as a 
retention volume electrode line is made 
into the same potential as the common 
transparent pixel electrode IT02 (Vcom) 
as shown in drawing 11 . In the example 
of drawing 18 , the scanning signal hne of 
the first rank is connected with the 
common electrode COM too hastily 
through a terminal GT 0, a leader line 
INT, a terminal DT 0, and external 
wiring. Or you may connect the retention 
volume electrode line YO of the first rank 
so that it may connect with the scanning 
signal line Yend of the last stage at 
direct-current potential points other than 
connection and Vcom (alternating current 
grounding point) or the scanning pulse 
YO may be received in one excess from the 
vertical-scanning circuit V. 
[0079] «tape career package TCP» 
Drawing 40 is drawing showing the 
planar structure of the tape career 
package TCP which constitutes the 



scanning signal drive circuit V and the 
video-signal drive circuits helium and Ho, 
and by which the uitegrated circuit chip 
CHI was carried in the flexible wiring 
substrate (a common name TAB, Tape 
Automated Bonding), and shows the 
cross-section structure in 21 to 21 cutting 
plane hne of this drawing to drawing 21 . 
[0080] In this drawing, BFl is a base film 
which consists of a polyimide ete., 
opening is prepared in a part for the 
center section in which an integrated 
circuit CHI is located, and two openings 
HL for positioning are also formed in 
left-hand side. TTB(s) are the input 
terminal and the wiring section of an 
integrated circuit CHI, and TTM(s) are 
the output terminal and the wiring 
section of an integrated circuit CHI, for 
example, it consists of Cu, and the 
bonding pad PAD of an integrated circuit 
CHI is connected to the point 
(common-name inner lead) of each inside 
by the so-called face down bonding, 
method. The point (common-name outer 
lead) of the outside of Terminals TTB and 
TTM corresponds to the input and output 
of the semiconductor integrated circuit 
chip CHI, respectively. Meeting INP of 
the outer lead of an input terminal TTB 
is connected to the bonding pad of the left 
part of Chip CHI drawing. The meetings 
OUTl, 0UT2, and 0UT3 of the outer lead 
of an output terminal TTM are connected 
to the bonding pad of the surface of Chip 
CHI, the right-hand side, and the lower 
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side, respectively. SRS is a solder-resist 
film for carrying out a mask, as the place 
where solder is excessive is not reached 
in the case of soldering, with the plan, it 
is formed between an iimer boundary 
SRS and an outer boundary SRS, and the 
outer lead and the inner lead portion are 
exposed from it. Chip CHI, an outer lead, 
and an inner lead portion are covered by 
potting by Resin PRE, and the field (the 
bonding pad was formed) in which the 
active element of Chip CHI was formed is 
protected from moisture, dust, ete., and 
the connection resilience of a chip is also 
raised. 

[0081] Connection structure» with 
«external circuit Drawing 22 is the 
important section cross section showing 
the state where the tape career package 
TCP was connected to the terminal DTM 
for picture signal circuitries by this 
example of the liquid crystal display 
panel PNL. The outer lead of the outside 
of Terminals TTB and TTM is connected 
to the liquid crystal display panel PNL by 
the anisotropy electric conduction film 
ACF at the printed circuit board in which 
the CRT/TFT conversion circuit and the 
power circuit SUP were carried by 
soldering ete., respectively. Package TCP 
is connected to the panel so that the point 
may cover the protective coat PSVl which 
exposed the end-connection child DTM by 
the side of Panel PNL, therefore since the 
external end-connection child DTM 
(GTM) is covered by at least the 



protective coat PSVl or one side of 
Package TCP, he becomes strong to ****. 
The crevice between the vertical glass 
substrates of the outside of the seal 
pattern SL is protected by the epoxy resin 
EPX after washing ete., it fills up with 
silicone resin SIL further between 
Package TCP and the top substrate SUB 
2, and protection is multiplexed. 
[0082] «manufacture method» Below, 
the manufacture method by the side of 
the substrate SUB 1 of the Uquid crystal 
display mentioned above is explained 
with reference to drawing 13 - drawing 
15 , In addition, in this drawing, a central 
character is the abbreviated name of a 
process name, and the pixel portion 
which shows left-hand side to drawing 2 , 
and right-hand side show the flow of 
processing seen in the cross- section 
configwation near [ which is shown in 
drawing 9 ] a gate terminal. Except for 
Process D, Process A - Process I are what 
was classified corresponding to each 
photographic processing, and show the 
stage which processing after 
photographic processing finished any 
cross section of each process, and 
removed the photoresist. In addition, in 
this explanation, photographic processing 
shall show a series of work until it 
develops it through the selection 
exposure which used the mask from the 
application of a photoresist, and avoids 
explanation of recurrence. It explains 
according to the process classified below. 



20 



JP05-265021A 



[0083] After forming the silicon -oxide film 
SIO in both sides of lower transparent 
glass-substrate SUBl which consists of a 
process A and drawing 137059 glass 
(tradename) by DIP processing, 500 
degrees C and BEKU for 60 minutes are 
performed. On lower transparent 
glass-substrate SUBl, thickness forms 
the 1st electric conduction film gl which 
consists of chromium which is llOOA by 
sputtering, and **********s the 1st 
electric conduction film gl alternatively 
with the 2nd cerium ammonium solution 
of a nitric acid as a^ etching reagent after 
photographic processing. The anodic 
oxidation pad (not shown) connected to 
the bus line SHd which short-circuits the 
anodic oxidation bus line SHg and the 
drain terminal DTM which connect 
gate -terminal GTM, the drain terminal 
DTM, and a gate terminal GTM by it, and 
the anodic oxidation bus line SHg is 
formed. 

[0084] Process B and the drawing 13 
thickness form the 2nd electric 
conduction film g2 which consists of 
aluminum-Pd, aluminum-Si, 
aluminum-Si-Ti, aluminum -Si-Cu, etc. 
which are 2800A by sputtering. The 2nd 
electric conduction film g2 is 
alternatively **********ed after 
photographic processing with the 
mixed-acid liquid of a phosphoric acid, a 
nitric acid, and a glacial acetic acid. 
[0085] A substrate SUB 1 is immersed 
into the anodic oxidation hquid which 



consists of liquid which diluted with 
ethylene glycol liquid to 1:9 the solution 
which adjusted the tartaric acid to PH 
6.25**0.05 by ammonia 3% after Process 
C and drawing 13 photographic 
processing (after the anodic oxidation 
mask AO formation mentioned above), 
and it adjusts so that the Chemicals 
current density may become 0.5 mA/cm2 
(constant-current Chemicals). Next, 
anodic oxidation is performed imtil it 
amounts to formation voltage 125V 
[ required to obtain 20aluminum3 
predetermined thickness ]. It is desirable 
to hold in this state after that for several 
10 minutes (constant-voltage Chemicals). 
This is important, when obtaining 
20aluminum3 uniform film. The process 
D at which it carries out anodic oxidation 
of the electric conduction film g2, and the 
oxide film on anode AOF whose thickness 
is 1800A is formed of it on the scanning 
signal line GL, the gate electrode GT, and 
an electrode PL 1 Ammonia gas, silane 
gas, and nitrogen gas are introduced into 
drawing 14 plasma CVD equipment. 
After preparing the nitriding Si film 
whose thickness is 2000A, introducing 
silane gas and hydrogen gas into plasma 
CVD equipment and preparing the i type 
amorphous Si film whose thickness is 
2000A, hydrogen gas and phosphine gas 
are introduced into plasma CVD 
equipment, and the N(+) type amorphous 
Si fihn whose thickness is 300A is 
prepared. 
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[0086] The island of the 
i-type-semiconductor layer AS is formed 
after Process E and drawing 14 
photographic processing by **********ing 
alternatively an N(+) type amorphous Si 
film and an i type amorphous Si film as 
dry etching gas using SF6 and CC14. 
[0087] SF6 is used as dry etching gas 
after Process F and drawing 14 
photographic processing, and a nitriding 
Si film is **********ed alternatively. 
[0088] Process G and the drawing 15 
thickness form the 1st electric conduction 
film dl which consists of an ITO film 
which is 1400Aby sputtering. The best 
layer and the transparent pixel electrode 
ITOl of gate -terminal GTM and the drain 
terminal DTM are formed after 
photographic processing by **********ing 
the 1st electric conduction film dl 
alternatively with the mixed-acid Uquid 
of a hydrochloric acid and a nitric acid as 
an etching reagent. 

[0089] The 2nd electric conduction film 
d2 which consists of Cr Process H and 
whose drawing 15 thickness are 600A is 
formed by sputtering, and the 3rd electric 
conduction film d3 which consists of 
aluminum-Pd, aluminum Si, 
aluminum-Si-Ti, aluminum-Si-Cu, etc. 
whose thickness is 4000A further is 
formed by sputtering. The 3rd electric 
conduction film d3 is **********ed with 
the same liquid as Process B after 
photographic processing, the 2nd electric 
conduction film d2 is **********ed with 



the same liquid as Process A, and the 
video -signal line DL, the source electrode 
SD 1, and the drain electrode SD 2 are 
formed. N(+) type semiconductor layer dO 
between the source and a drain is 
alternatively removed by introducing 
CC14 and SF6 into a dry etching system, 
and next, **********ing an N(-h) type 
amorphous Si film. 
[0090] Ammonia gas, silane gas, and 
nitrogen gas are introduced into Process I 
and drawing 15 plasma CVD equipment, 
and the nitriding Si film whose thickness 
is 1 micrometer is prepared. A protective 
coat PS VI is formed after photographic 
processing by **********ing a nitriding 
Si film alternatively with the 
photo-etching technology which used SF6 
as dry etching gas. 
[0091] «liquid crystal display whole 
module composition» Drawing 23 is the 
decomposition perspective diagram of the 
liquid crystal display module MDL, and 
the concrete composition of each 
component part is shown in drawing 24 - 
drawing 39 . 

[0092] Each part material is accumulated 
due to the arrangement upper and lower 
sides with which a back light base 
material and LCA are bottom cases, and 
a liquid crystal display aperture and PNL 
indicate [ an intermediate frame and BL / 
a back light and BLS ] a liquid crystal 
display panel and SPB to be for an optical 
diffusion board and MFR to drawing, and, 
as for the shielding case (= metal frame) 
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to which SHD changes from a metal plate, 
and LCW, Module MDL is assembled. 
[0093] Module MDL has the bottom case 
LCA, intermediate -frame MFR, and three 
sorts of attachment components of a 
shielding case SHD. These three 
members accomplish abbreviation 
box-like, respectively, are accumulated on 
a nest-of boxes formula in order of 
[ above-mentioned ] a publication, and 
have the composition of holding other two 
members in which each part article was 
carried by the shielding case SHD. A 
display panel PNL and the optical 
diffusion board SPB can once be placed 
on intermediate -frame MFR, and the 
back light base material BLS which 
supports four back lights (cold cathode 
fluorescence pipe) BL can once place 
them on the bottom case LCA. therefore - 
while the bottom case LCA and parts 
respectively required for two members of 
intermediate-frame MFR are mounted 
these two members - **** Japanese 
common chestnut **** since it can put 
without things and can manufacture, it 
can manufacture easily, and assembly 
nature is good and there is an advantage 
which can offer reliable equipment This 
is one big feature of this module. 
[0094] Hereafter, each part material is 
explained in detail. 

[0095] «shielding case SHD» Drawing 
24 is drawing showing the upper surface 
of a shielding case SHD, an anterior side, 
a posterior side, a right lateral, and a left 



lateral, and drawing 25 is a perspective 
diagram when seeing a shielding case 
SHD from the slanting upper part. 
[0096] A shielding case (metal frame) 
SHD is produced by punching and 
bending processing with 
press-working-of-sheet-metal technology 
in the metal plate of one sheet. LCW 
shows opening which exposes a display 
panel PNL to a visual field, and calls a 
display window below. 
[0097] CL is a presser foot stitch tongue 
for intermediate -frame MFR fixation 
(they are 19 pieces at all), FK is the hook 
for bottom case LCA fixation (they are 
nine pieces at all), and it is prepared in 
the shielding case SHD at one. The 
presser foot stitch tongue CL for fixation 
of the state by which it was shown in 
drawing is inserted in square **** CLH 
(refer to each side elevation of drawing 
27 ) for fixation which was bent inside, 
respectively and was prepared in 
intermediate-frame MFR at the time of 
an assembly. This holds 
intermediate-frame MFR to which a 
shielding case SHD holds and contains a 
display panel PNL etc., and both are fixed 
firmly The hook FK for fixation fits into 
the salient FKP (refer to each side 
elevation of drawing 34 ) for fixation 
prepared in the bottom case LCA, 
respectively This holds the bottom case 
LCA where a shielding case SHD holds 
and contains a back light BL, the back 
light base material BLS, etc., and both 
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are fixed firmly. In addition, 
intermediate-frame MFR and the bottom 
case LCA fit in in the periphery section, 
and a shielding case SHD covers and fits 
in at intermediate-frame MFR, and three 
members coalesce. Moreover, the rubber 
spacer of the shape of a long and slender 
rectangle thin around [ edge ] the foiir 
way type which does not affect the 
display of the upper surface of a display 
panel PNL, and the undersurface (rubber 
cushion.) The illustration abbreviation is 
prepared. The rubber spacer by the side 
of the upper surface intervenes between a 
display panel PNL and a shielding case 
SHD, and the rubber spacer by the side of 
the undersurface intervenes between a 
display panel PNL, intermediate-frame 
MFR, and the optical diffusion board SPB. 
The hook FK for fixation is applied to the 
salient FKP for fixation using the 
elasticity of these rubber spacers by 
pushing in a shielding case SHD in the 
direction of the interior of equipment. 
The member for both fixation functions 
as a stopper, and the presser foot stitch 
tongue CL for fixation is bent further. It 
is inserted in **** GLH and 
intermediate-frame MFR and the bottom 
case LCA are fixed by the shielding case 
SHD, and the whole module is united, it 
is held firmly, and other members for 
fixation are unnecessary. Therefore, 
assembly is easy and can reduce a 
manufacturing cost. Moreover, a 
mechanical strength can be large, can 



improve oscillating-proof shock nature, 
and can improve the reliability of 
equipment. Moreover, since the presser 
foot stitch tongue CL for fixation and the 
hook FK for fixation have disassembly 
and assembly of eye an easy hatchet 
(bending of the presser foot stitch tongue 
CL for fixation is extended, and it is as 
the hook FK for fixation is removed), and 
three members easy for removal, repair is 
easy and it is easy also in exchange of a 
back light BL (it is easy to remove from 
the presser foot stitch tongue CL for 
fixation in the hook FK for fixation of the 
bottom case LCA where the rate removed 
by back light exchange etc. is large) In 
addition, by this module, the bottom case 
LCA and intermediate-frame MFR are 
further ****ed with Breakthrough LHL 
(refer to drawing 34 - drawing 36 ), the 
tapped hole MVH (refer to drawing 28 ) of 
intermediate-frame MFR, and screw 
thread with which the tapped hole of the 
bottom case LCA which it established 
four pieces at a time, respectively besides 
anchoring by the above-mentioned 
member for fixation was prepared, are 
stopped, and are carried out. 
[0098] COH is a common through hole. 
The common through hole COH The drive 
circuit board PCB 1, the drive circuit 
board PCB 2 of intermediate-frame MFR, 
intermediate-frame MFR of the display 
panel PNL besides this shielding case 
SHD, By the through hole prepared in 
common with every two bottom cases 
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LCA (in the same flat- surface position) It 
is for setting up the relative position of 
each part material and each part article 
with a sufficient precision by fixing, 
inserting each common through hole 
COH in the stood pin sequentially from 
the bottom case LCA at the time of 
manufacture, and mounting each part 
article. Moreover, when the module MDL 
concerned is mounted in application 
products, such as a personal computer, it 
can consider as the criteria of positioning 
of this common through hole COH. 
[0099] FG(s) are six frame glands formed 
in the metallicity shielding case SHD and 
one, and if it puts in another way, they 
are constituted by opening of the shape of 
a character of "KG" which was able to be 
opened in the shielding case SHD, and 
the long and slender height prolonged in 
square opening. This long and slender 
height is bent in the direction which goes 
to the interior of equipment, respectively, 
and it has structure connected to the 
frame grand pad FGP ( drawing 28 ) to 
which the ground line of the drive circuit 
board PCB 1 of a display panel PNL was 
connected by soldering. 
[0100] The «display panel PNL and 
drive circuit board PCB1» Drawing 2fi 
is the plan showing the state where the 
drive circuit was mounted in the display 
panel PNL shown in drawing 18 ete. 
[0101] CHI is a drive IC chip (for three 
lower pieces, every six of the drive IC chip 
by the side of a vertical scanning circuit 



and right and left are a drive IC chip by 
the side of a video-signal drive circuit) 
which makes a display panel PNL drive. 
As drawing 21 and drawing 22 (explained 
TCP, the IC chip CHI for a drive is a tape. 
Automation ITIDO The tape career 
package mounted by the bonding method 
(TAB) and PCBl are the drive circuit 
boards which consist of PCB (pudding 
TEDDO circuit board) in which TCP, 
Capacitor CDS, ete. were mounted, 
respectively, and are divided into three. 
FGP is a frame grand pad. FC is a flat 
cable which connects electrically the 
lower drive circuit board PCB 1, the 
left-hand side drive circuit board PCB 1, 
and the lower drive circuit board PCB 1 
and the right-hand side drive circuit 
board PCB 1. As shown in drawing as a 
flat cable FC, what sandwiched and 
supported two or more lead wire (what 
gave Sn plating to the material of 
phosphor bronze) in stripe hke a 
polyethylene layer and a polyvinyl 
alcohol layer is used. 
[0102] «drive circuit board PCB1» As 
shown in drawing 28 , the drive circuit 
board PCB 1 is divided into three pieces, 
is arranged in the shape of a "KG" 
character, and is connected respectively 
electrically and mechanically to the 
surroundings of a display panel PNL by 
two flat cables FC. Since the drive circuit 
board PCB 1 is divided, the stress (stress) 
produced in the direction of a major axis 
of the drive circuit board PCB 1 according 
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to the difference of the coefficient of 
thermal expansion of a display panel 
PNL and the drive circuit board PCB 1 
can be absorbed in the part of a flat cable 
FC, and it can prevent the output lead 
(TTM of drawing 21 and drawing 22 ) of a 
tape career package TCP tape with weak 
connection resihence, and peeling of the 
external end-connection child DTM of a 
display panel (GTM), and can improve 
the reliability of the since each of such a 
division method of a substrate is a 
configuration simple [ on a rectangle ] 
further compared with one character-like 
substrate of "KO" -• from one substrate 
material ■- many ■■ several substrates 
PCB 1 are acquirable, the utilization 
factor of printed circuit board material 
becomes high, and there is an effect 
(when it is this example, it decreases to 
about 50%) that parts and the cost of 
materials can be reduced In addition, if 
flexible FPC (flexible pudding TIDO 
circuit) is used instead of PCB, since FPC 
bends, the drive circuit board PCB 1 can 
heighten the lead peeling prevention 
effect further. Moreover, PCB of the 
shape of a character of "KO" of one 
apparatus which is not divided can also 
be used, and an effect is in the 
improvement in reliability by the 
simplification of the manufacturing 
process management by reduction of a 
man day, and part mark curtailment, and 
abolition of the interconnection cable 
between PCBs in that case. 



[0103] As shown in drawing 26 , a total of 
every two frame grand pads [ six 1 FGP 
connected to each ground line of each 
drive circuit board PCB 1 divided into 
three pieces is provided for every 
substrate. In a RF field, if at least one in 
the drive circuit board is connected to the 
frame gland in direct current when the 
drive circuit board PCB 1 is divided into 
plurality although an electric problem 
will not occur, if there are few the parts, it 
will be [ that reflection of an electrical 
signal and the potential of a ground hne 
are shaken by the difference in the 
characteristic impedance of each drive 
circuit board ete., ete. and ] the cause, 
and the generating potential of the 
unnecessary radiation electric wave 
which causes EMI (electro magnetic in 
TAFI Arens Since a high speed clock is 
especially used by the module MDL using 
TFT, the cure against EMI is difficult. In 
order to prevent this, an impedance 
connects grand wiring (alternating 
current grounding potential) to a frame 
(namely, shielding case SHD) common 
enough to a low by two places for each 
[ which was divided into plurality ] drive 
circuit board PCB of every at at least one 
place and this example. Thereby, since 
the ground line in a RF field was 
strengthened, in the case of [ six ] this 
example, as compared with the case 
where only one place connects with a 
shielding case SHD on the whole, the 
improvement of 5dB or more was found 
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by the field strength of radiation. 
[0104] It consists of metaled long and 
slender heights, and can connect with the 
frame grand pad FGP of a display panel 
PNL easily by bending, and the frame 
gland FG of a shielding case SHD has a 
special unnecessary wire for connection 
(lead wire). Moreover, since the drive 
circuit board PCB 1 is mechanically 
connectable with a shielding case SHD 
through the frame gland FG, the 
mechanical strength of the drive circuit 
board PCB 1 can also improve. 
[0105] «intermediate-frame MFR» It 
is the perspective diagram as which 
drawing 27 looked at the plan of 
intermediate-fi-ame MFR, the anterior 
side view, the posterior side view, the 
right lateral view, and the left lateral 
view, and drawing 28 looked at the 
bottom view of intermediate-frame MFR, 
and drawing 29 from the upper surface 
side of intermediate -frame MFR. 
[0106] Intermediate -frame MFR is the 
attachment component of the drive 
circuit board PCB 1, the liquid crystal 
display section LCD constituted by one 
and the optical diffusion board SPB, and 
the drive circuit board PCB 2 of L 
typeface. 

[0107] BLW is a back light light 
introduction aperture for incorporating 
the light of a back light BL to the liquid 
crystal display section LCD, and the 
optical diffusion board SPB is laid and 
held here. SPBS is the attaching part of 



the optical diffusion board SPB. It is the 
notch for connectors by which RDW is 
connected with a thermolysis hole and 
CW is connected with the exterior. 
MVH(s) are four tapped holes and the 
bottom case LCA and intermediate -frame 
MFR are fixed with the screw thread 
which is not illustrated through this 
tapped hole MVH and the through hole 
LHL (refer to drawing 34 - drawing 36 ) of 
the bottom case LCA. CLH is **** for 
fixation in which the presser foot stitch 
tongue CL for fixation of a shielding case 
SHD is inserted (refer to each side 
elevation of drawing 27 , and drawing 
29 ). 2HL(s) are the holes for fixation of 
the drive circuit board PCB 2 (refer to 
drawing 30 ), and stops, such as a nylon 
rivet, are inserted. The drive circuit 
board PCB 2 of L typeface is arranged to 
the right of the plan of 
intermediate-fi-ame MFR of drawing 27 . 
and the L character field of a lower edge. 
In addition, intermediate -fi-ame MFR is 
formed of the back light base material 
BLS and the same white synthetic resin 
as the bottom case LCA. Moreover, since 
intermediate •fi'ame MFR is made from 
synthetic resin, it is advantageous on the 
insulation of the drive circuit board PCB 
1 and the drive circuit board PCB 2. 
[0108] «light diffusion board SPB» It 
is the attaching part SPBS (refer to 
drawing 27 and drawing 29 .) by which 
the optical diffusion board SPB (refer to 
drawing 23 ) was formed in the periphery 
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section of the four way type of the back 
light hght introduction aperture BLW of 
intermediate -frame MFR. It is held on a 
low from the upper surface of 
intermediate -frame MFR. If the optical 
diffusion board SPB is laid on an 
attaching part SPBS, the upper surface of 
the optical diffusion board SPB and the 
upper surface of intermediate-frame 
MFR will turn into the same flat surface. 
On the optical diffusion board SPB, the 
liquid crystal display section LCD which 
was united with the drive circuit board 
PCB 1 is laid. The four rubber spacer 
arranged between the liquid crystal 
display section LCD and the optical 
diffusion board SPB around [ edge ] the 
four way type of the inferior surface of 
tongue of the liquid crystal display 
section LCD GUustration elhpsis,) 
Referring to [ of explanation of 
«shielding case SHD» ] the column 
intervenes, and between the liquid 
crystal display section LCD and the 
optical diffusion boards SPB is sealed by 
these rubber spacers. That is, the optical 
diffusion board SPB is laid on 
intermediate -frame MFR (frame), and 
the upper surface of the optical diffusion 
board SPB is being worn by the liquid 
crystal display section LCD, and the gap 
of the liquid crystal display section LCD 
and the optical diffusion board SPB is 
completely sealed by the rubber spacer 
(intermediate-frame MFR was used, and 
the optical diffusion board SPB and the 



liquid crystal display section LCD were 
unified and fixed independently of the 
back light section). Therefore, the 
problem to which a foreign matter 
invades between the liquid crystal 
display section LCD and the optical 
diffusion board SPB, or the foreign 
matter which had adhered with static 
electricity etc. in addition to the viewing 
area moves to a viewing area, and display 
quality falls can be suppressed. In 
addition, since the optical diffusion board 
SPB is thick as compared with an optical 
diffusion sheet, existence of the foreign 
matter by the side of an optical diffusion 
board SPB inferior surface of tongue is 
not conspicuous. Moreover, since the 
foreign matter which exists in the 
inferior-surface of-tongue side of the 
optical diffusion board SPB is far from 
the liquid crystal display section LCD, it 
cannot connect a focus easily, and since 
an image is spread, it hardly poses a 
problem. Furthermore, since it is the 
composition of making the optical 
diffusion board SPB and the liquid 
crystal display section LCD holding to 
intermediate -frame MFR in order, 
assembly nature is also good. 
[0109] «drive circuit board PCB2» 
Drawing 30 is the bottom view of the 
drive circuit board PCB 2. The drive 
circuit board PCB 2 of the liquid crystal 
display section LCD held and contained 
is carrying out L typeface, as shown in 
drawing 30 , and electronic parts, such as 
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IC, a capacitor, and resistance, are 
carried in intermediate-frame MFR. The 
circuit including the power circuit for 
obtaining the stable voltage source which 
plurality pressured partially from one 
voltage source, and the circuit which 
changes the information for CRT 
(cathode-ray tube) from a host (host 
processor) into the information for TFT 
liquid crystal displays is carried in this 
drive circuit board PCB 2. CJ is a 
connector connection to which the 
connector which is connected with the 
exterior, and which is not illustrated is 
connected. In addition, as it is indicated 
in drawing 31 as the drive circuit board 
PCB. 2 and the drive circuit board PCB 1, 
a flat cable FC connects electrically 
(detailed after-mentioned). Moreover, the 
drive circuit board PCB 2 and the 
inverter circuit board IPCB are 
electrically connected by the back light 
connector and back light cable which are 
connected to the back light connection 
BC2 of the drive circuit board PCB 2, and 
the back light connection BCI of the 
inverter circuit board IPCB and which 
are not illustrated through the connector 
hole CHL (refer to drawing 27 - drawing 
29 ) established in intermediate-frame 
MFR. 

[0110] Electrical installation» of 
«drive circuit board PCBl and the drive 
circuit board PCB 2 Drawing 31 is the 
plan showing the connection state of the 
drive circuit board PCB 1 (the upper 



surface can be seen) of the liquid crystal 
display section LCD, and the drive circuit 
board PCB 2 (an inferior surface of 
tongue can be seen) of 
intermediate -frame MFR. 
[0111] The flat cable FC which the hquid 
crystal display section LCD and the drive 
circuit board PCB 2 can bend connects 
electrically A check of operation can be 
performed in this state. The drive circuit 
board PCB 2 is arranged in piles by 
bending 180 degrees of flat cables FC at 
the inferior surface of tongue side of the 
liquid crystal display section LCD, fits 
into the predetermined crevice of 
intermediate -frame MFR, and is fixed by 
stops, such as a nylon rivet, etc., and the 
drive circuit board PCB 1 which was 
united with the hquid crystal display 
section LCD on it is laid and held. 
[0112] «back light base material BLS» 
Drawing 32 is the perspective diagram 
which looked at the plan of the back light 
base material BLS, a posterior side view, 
a right lateral view, a left lateral view, 
and drawing 33 from the upper surface 
side of the back light base material BLS. 
[0113] The back light base material BLS 
supports four back lights (cold cathode 
fluorescence pipe) BL (refer to drawing 37 
and drawing 23 ). SPC is a hole (space) 
and the back light base material BLS has 
accomplished the frame. 
[0114] The back light base material BLS 
supports four back lights BL through the 
white silicone rubber SG (refer to 
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drawing 37 and drawing 39 ). SS is a back 
light supporter and supports the ends of 
each back light BL through sihcone 
rubber SG here. In addition, sihcone 
rubber SG also carries out the duty of 
foreign matter invasion prevention into 
the light field of a back light BL. RH is a 
lead-wire hole along which lead-wire LD 
(refer to drawing 37 ) connected to the 
ends of a back light BL passes. 
[0115] iSHL(s) are four through holes 
prepared in the back light base material 
BLS, and are fixed to the bottom case 
LCA with the screw thread which is not 
illustrated in accordance with the tapped 
hole LVH of the bottom case LCA. 
[0116] SRM is the back hght hght reflex 
section of the back light BL (two outside 
back lights BL among four back lights 
BL) formed in right-and-left both the 
medial surfaces of drawing 32 of the back 
light base material BLS. It consists of 
combination of two or more flat surfaces 
for reflecting the hght of a back light BL 
in the direction of the liquid crystal 
display section LCD efficiently like the 
upper surface of the back light light 
reflex mountain KM of the bottom case 
LCA (refer to drawing M and drawing 
36 ) (refer to the column of explanation of 
« bottom case»). In addition, the back 
light base material BLS is made by 
molding by intermediate-firame MFR and 
the same white synthetic resin as the 
bottom case LCA. 
[0117] « bottom case LCA» The 



perspective diagram and drawing 38 as 
which drawing 34 looked at the plan 
(reflection side) of the bottom case LCA, 
the posterior side view, the right lateral 
view, and the left lateral view, and 
drawing 35 looked at the bottom view of 
the bottom case LCA and drawing 36 
from the upper surface side of the bottom 
case LCA are the cross section (cross 
section in 38 to 38 cutting plane line of 
drawing 34 ) of the bottom case LCA. 
[0118] The bottom case LCA is the 
attachment component (back light receipt 
case) of a back light BL, the back light 
base material BLS, and the inverter 
circuit board IPCB for a back light BL 
light, serves as the back light light reflex 
board of a back light BL, and is made by 
really casting the Ught of a back light BL 
by one mold by the white synthetic resin 
which is the color reflected most 
efficiently Three back light light reflex 
mountains RM formed in this bottom 
case LCA and one are formed in the 
upper surface of the bottom case LCA, 
and the back light light reflex side of a 
back light BL is constituted. Three back 
light hght reflex mountains RM consist of 
combination of two or more flat surfaces 
for reflecting the hght of a back light BL 
in the direction of the hquid crystal 
display section LCD efficiently. That is, 
the cross-section configuration of the 
back light light reflex mountain RM 
consists of approximation straight lines of 
the curve called for by calculation so that 
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it might be the most efficient and the 
light of a back light BL might be reflected, 
as shown in the cross section of drawing 
38 . In addition, the height of the back 
light hght reflex mountain RM is higher 
than the upper surface of a back light BL 
in order to gather the rate of the reflected 
light (refer to drawing 39 ). Thus, since 
the receipt case of a back light BL and the 
back light light reflex board of a back 
light BL were constituted from a member 
of one, part mark can be lessened, 
structure can be simplified and a 
manufacturing cost can be reduced. 
Therefore, the oscillating-proof shock 
nature of equipment and a thermal shock 
resistance can be improved, and 
reliability can be improved. Moreover, 
since the bottom case LCA is made from 
synthetic resin, it is advantageous on the 
insulation of the inverter circuit board 
IPCB. 

[0119] In addition, LVH(s) are four 
tapped holes and the back light base 
material BLS is fixed to the bottom case 
LCA with the screw thread which is not 
illustrated through this tapped hole LVH 
and the through hole SHL (refer to 
drawing 32 and drawing 33 ) of the back 
light base material BLS. LHL(s) are four 
through holes and intermediate-fi'ame 
MFR and the bottom case LCA are fixed 
with the screw thread which is not 
illustrated through this through hole 
LHL and the tapped hole MVH (refer to 
drawingL28) of intermediate -fi-ame MFR. 



The hole for fixation of the inverter 
circuit board IPCB where, as for IHL, 
stops, such as a nylon rivet, are inserted, 
the notch for connectors by which CW is 
connected with the exterior, and FKP are 
salients for fixation into which the hook 
FK for fixation of a shielding case SHD 
fits (refer to each side elevation of 
drawing 34 , and drawing 36 ). 
[0120] «back light BL» The plan 
showing the state where drawing 37 
carried the back light base material BLS, 
a back light BL, and the inverter circuit 
board IPCB in the bottom case LCA, a 
posterior side view, a right lateral view, a 
left lateral view, and drawing 39 are the 
cross sections in 39 to 39 cutting plane 
line of drawing 37 . 

[0121] A back light BL is a direct female 
mold back light arranged just under the 
hquid crystal display section LCD. Aback 
light BL is constituted by four cold 
cathode fluorescence pipes, is supported 
by the back light base material BLS, and 
is held at the bottom case LCA which is a 
back light receipt case by fixing through 
the through hole SHL of the back light 
base material BLS, and the tapped hole 
LVH of the bottom case LCA using the 
screw thread which does not illustrate 
the back light base material BLS in the 
bottom case LCA. 

[0122] ECL is the closure side (the thing 
of the side which, and leads gas, and it is 
made a vacuum or encloses gas is said) of 
a cold cathode tube. [ a side ] [ applying a 
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fluophor to the internal surface of a pipe ] 
As shown in drawing 37 , the closure four 
back lights BL arranged side by side side 
ECL is arranged alternately ( drawing 37 
vertical alternation) with right and left 
(alternate arrangement). By this, it is not 
conspicuous, the cant (the direction of a 
closure side has high color temperature) 
of the color temperature of the display 
screen which originates in the fluophor 
application in a fluorescence pipe, and is 
produced is made, and display quality 
can be improved. 

[0123] «inverter circuit board IPCB» 
Inverter circuit IPCB is the circuit board 
for a light of four back Ughts BL, as 
shown in drawing 37 , is laid in the 
bottom case LCA and fixed by stops, such 
as a nylon rivet which is not illustrated 
through the hole IHL (refer to drawing 34 
■ drawing 36 ) for fixation of the bottom 
case LCA. On inverter circuit IPCB, 
electronic parts, such as two 
transformers TFl and TF2, and 
capacitors, coilS; resistance, are carried. 
In addition, since the inverter circuit 
board IPCB used as a heat source is 
arranged at the upper part side ( drawing 
37 shows to the left-hand side of a plan) 
of equipment, its thermolysis nature is 
good. Moreover, the inverter circuit board 
IPCB is arranged at the upper part side 
of equipment, the drive circuit board PCB 
2 of L typeface is arranged on the lower 
part side of equipment, and left-hand side 
(the right of the plan of 



intermediate -frame MFR of drawing 27 . 
and L character field of a lower edge), and 
the inverter circuit board IPCB used as a 
heat source and the drive circuit board 
PCB 2 are arranged so that it may not lap 
up and down from the point of 
thermolysis nature, and the point which 
makes thickness of the whole module 
thin. 

[0124] <<back Ught BL, the back Ught 
base material BLS, and inverter circuit 
board IPCB» After inserting in ends 
four back Ughts BL to which lead-wire LD 
(refer to (kawing 37 ) was attached, 
respectively lead-wire LD of each back 
hght BL is soldered to the back light base 
material BLS at the inverter circuit 
board IPCB (before containing and fixing 
the back Ught base material BLS and the 
inverter circuit board IPCB at the bottom 
case LCA). Thereby one unit consists of a 
back light BL, a back Ught base material 
BLS, and the inverter circuit board IPCB 
(refer to drawing 23 and drawing 37 ). 
The Ught examination of a back light BL 
is possible in this state. Since it was the 
composition which solders the lead wire 
of a back light to the inverter circuit 
board after fixing a back light and the 
inverter circuit board to a back light 
receipt case, respectively although the 
space for soldering was very narrow and 
workability was bad conventionally By 
this module, before fixing a back light BL 
and the inverter circuit board IPCB to the 
bottom case LCA Since a back light BL 
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can solder lead* wire LD of a back light 
BL to the inverter circuit board IPCB 
after having been supported by the back 
light base material ELS, workability is 
good. Moreover, a parts replacement 
when poor parts arise is also easy. If a 
Ught examination is completed, as shown 
in drawing 37 , the inverter circuit board 
IPCB is fixed through the hole IHL for 
fixation of the bottom case LCA using 
stops, such as a nylon rivet, and it fixes to 
the bottom case LCA through four 
through holes SHL and tapped holes LVH 
(refer to drawing 36 and drawing 34 ) 
with the screw thread which does not 
illustrate the back light base material 
BLS. 

[0125] Moreover, it is the composition 
made to light three cold cathode tubes per 
inverter (for it to have two transformers, 
respectively) circuit board at a time for a 
cold cathode tube using 6 and the two 
inverter circuit boards conventionally. 
Since the two inverter circuit boards are 
arranged at the vertical both sides (it will 
be right and left of the plan of the bottom 
case LCA if it says by drawing 37 ) of the 
back light within a back light receipt case, 
Since the size of the whole back light 
section became large and the two inverter 
circuit boards which are heat sources 
were arranged at vertical both sides, 
there was a problem in respect of 
thermolysis nature. However, 
thermolysis nature is also good, while 
being able to make the size of the whole 



back Hght section small with this 
equipment, since the number of the 
inverter circuit boards IPCB is one. 
Moreover, since the inverter circuit board 
IPCB is arranged with this equipment at 
the upper part side ( drawing 37 shows to 
the left-hand side of a plan) of equipment, 
thermolysis nature is good. 
[0126] Example of «cure 1» The 
example for reducing the connection gap 
with the drain terminal DTM with an 
array pitch there being much especially 
array number and small of the tape 
career package TCP and the external 
end-connection child of a display panel 
PNL is explained hereafter. 
[0127] Drawing for drawing 41 
explaining the array pitch of the output 
terminal TTM of the tape career package 
TCP shown in drawing 40 and drawing 
42 are drawings for explaining the array 
pitch of the drain terminal DTM shown in 
drawing 18 etc. 

[0128] The end-connection child's TTM 
array is divided into the fields al-el 
divided by the dotted line in the tape 
career package TCP shown in drawing 
41 . A field al is a field centering on the 
center line CL of terminal blocks 1-OUT 3 
shown in drawing 40 , and 30, 30, 20, and 
16 or 5 end-connection children TTM are 
formed in fields al-el, respectively. The 
end-connection child's TTM pitches in 
fields al-el are 100, 105, 115, and 125 or 
130 micrometers, respectively. The 
end-connection child's TTM fine breadth 
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in fields al-el is 45, 50, 55, and 60 or 60 
micrometers, respectively. The space 
width of face between the end-connection 
children TTM in fields al-el is 55, 55, 60, 
and 65 or 70 micrometers, respectively, 
and all are enlarged as the value goes on 
the outskirts from a center. 
[0129] On the other hand, in the display 
panel PNL shown in drawing 42 , the 
drain terminal area DTM section is 
divided into fields a2-e2 corresponding to 
fields al-el. Although the pitch of the 
drain terminal DTM in fields a2'e2, line 
breadth, and space width of face were set 
up by the end-connection child's TTM 
pitch in fields al-el, line breadth, and 
1.001 to 1.004 times the space width of 
face, respectively, they were increased 
1.0012 times by this example. In addition, 
please understand that the conditions of 
each field mentioned above are bilateral 
symmetries on the basis of a center line 
CL. Moreover, a pitch, line breadth, space 
width of face, and those ratios are the 
values before making thermocompression 
bonding connection of the terminal TTM. 
[0130] In order to connect the 
end-connection child TTM and the drain 
terminal DTM through the anisotropy 
electric conduction film ACF according to 
the array method of the terminal which 
took in such a correction factor When the 
end-connection child TTM section of the 
tape career package TCP is heated and 
the end-connection child TTM section 
expands thermally. Since the pitch of the 



drain terminal DTM is made a little 
larger than the pitch of Terminal TTM 
(1.0012 times), the gap width of face of 
the outside end-connection child's TTM 
center and the center of the drain 
terminal DTM is reduced. Moreover, 
since the line breadth of the 
end-connection child TTM of a lateral 
part and the drain terminal DTM will be 
large even if the position gap with the 
center of the end -connection child TTM of 
a lateral part and the center of the drain 
terminal DTM occurs, connection 
probability of the end -connection child 
TTM and the drain terminal DTM which 
correspond also in a lateral part can be 
made high. Furthermore, since the space 
width of face between the end-connection 
children TTM of a lateral part and the 
space width of face between the drain 
terminals DTM are large When the 
anisotropy electric conduction film ACF 
was located, and it heats and pressurizes 
by the heating pressurization head TPH 
the back between the end-connection 
child TTM and the drain terminal DTM 
Since the heat curing resin of the 
anisotropy electric conduction film ACF 
with which line breadth existed between 
the end-connection child TTM and the 
drain terminal DTM also in the large 
lateral part can fully escape to a space 
side The end-connection child TTM and 
the drain terminal DTM are certainly 
connectable through the anisotropy 
electric conduction film ACF. 
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[0131] Example of «cure 2» The plan 
in which drawing 43 shows other 
examples of a tape career package, and 
drawing 44 are drawings showing the 
cross-section structure near terminal 
TTM of drawing 43 . A different point 
from it which showed drawing 21 of the 
tape career package TCP of this example 
and drawing 40 is a point which made 
thickness of the terminal area TMP of the 
base film BFI thinner than the thickness 
of other portions on the basis of the 
boundary line BD. 

[0132] This tape career package TCP is in 
the state where much tape career 
packages TCP shown in drawing 21 and 
drawing 40 were put in a row, and can be 
manufactured by making thin the 
terminal area TMP of the base film BFI 
by etching etc. 

[0133] In this example, the thermal 
expansion force at the time of 
thermocompression bonding connection 
of the terminal TTM mentioned above 
since the terminal area TMP of the base 
film BFI was made thin is small, and the 
thermal expansion of a terminal area 
TMP is suppressed by the rolling copper 
foil which constitutes the end-connection 
child TTM. For this reason, the position 
gap with the end -connection child TTM 
and the drain terminal DTM can be 
reduced. 

[0134] Example of «cure 3» Drawing 
45 is drawing of other tape career 
packages showing the cross- section 



structure near terminal TTM of drawing 
43 . A different point from it which 
showed drawing 21 of the tape career 
package TCP of this example and 
drawing 40 is a point of having lost the 
left-hand side base film BFI from the 
boundary line BD, instead having formed 
the low-fever expansion boards (for 
example, a ceramic compound copper clad 
laminate, an aramid nonwoven fabric 
epoxy copper clad laminate, etc.) LEB of 
the quality of the material with a 
coefficient of thermal expansion smaller 
than the coefficient of thermal expansion 
of the quality of the material of the base 
film BFI, and having reinforced Terminal 
TTM. 

[0135] This tape career package TCP is in 
the state where much tape career 
packages TCP shown in drawing 21 and 
drawing 40 were put in a row, removes 
the terminal area of the base film BFI by 
etching, and can manufacture it by 
pasting up the low thermal-expansion 
board LEB on the end-connection child 
TTM section. In addition, if it is made the 
longitudinal direction and right angle of a 
tape which had the longitudinal direction 
of the low thermal-expansion board LEB 
put in a row, since the above-mentioned 
tape can be rolled round easily, 
connection of the end-connection child 
TTM can be made easily. 
[0136] In this example, since the back up 
plate LEB of a low-fever expansion 
coefficient is used, the amount of thermal 
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expansion of a terminal area can reduce 
the position gap with the end -connection 
child TTM and the drain terminal DTM 
small. 

[0137] Example of «cure 4» Drawing 
46 is drawing of other tape career 
packages showing the cross-section 
structure near terminal TTM of drawing 
43 . the point of having formed the low 
thermal-expansion board LEB which a 
different point from it which showed 
drawing 21 of the tape career package 
TCP of this example and drawing 40 
made thin the left-hand side base film 
BFI from the boundary line BD, instead 
was mentioned above, and having 
reinforced Terminal TTM - it is ■- the 
example 2 of a cure, and the example 3 of 
a cure - it is equivalent to a compromise 
exactly and the manufacture method is 
the same as that of the example 8 of a 
cure 

[0138] Therefore, this example has the 
amount of thermal expansion of a 
terminal area smaller than the example 2 
of a cure, and when protecting 
deformation of the terminal TTM under 
tape manufacture from the example 3 of a 
cure, it is advantageous at a point. 
[0139] Example of «cure 5» Drawing 
47 - drawing 49 are the plans showing the 
connection terminal area of other tape 
career packages, respectively, and a 
different point from it which showed 
drawing 40 is a point of having formed 
the slits (slitting) SLT1-SLT3 parallel to 



the end -connection child TTM among the 
end-connection children TTM of the 
terminal area TMP of the base film BFI. 
As for the example of drawing 47 , the 
example of drawing 48 has formed slits 
SLTl and SLT2 for two or more 
end-connection children of every for every 
end-connection child. The example of 
drawing 49 makes the end-connection 
child between slits one group, and 
changes the end-connection child's TTM 
array pitch according to a group like the 
example 1 of a cure. In addition, slits 
(slitting) SLT1-SLT3 are formed by 
punching of a press etc. like 
Breakthrough HL etc, 
[0140] In this example, since the 
thermal-expansion stress of the terminal 
area TMP of the base film BFI is 
absorbed by slits SLT1-SLT3, change of 
the distance between the end-connection 
children TTM of ends becomes small. 
[0141] Example of «cure 6» Drawing 
50 is the plan showing the connection 
terminal area of other tape career 
packages, and a different point from it 
which showed drawing 40 is a point of 
having established the crevice CNP on a 
rectangle (slitting) in the center section of 
the terminal area TMP of the base film 
BFI, in the example of drawing 51 , it 
transforms a little it and is made into the 
triangle like slitting section ICR 
[0142] In the tape career package TCP 
shown in this example, when connecting 
the end-connection child TTM and the 
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drain terminal DTM through the 
anisotropy electric conduction film ACF, 
the way section is first heated and 
pressurized outside the end-connection 
child TTM section in the heating 
pressurization position TPPl, and all the 
fields of the end-connection child TTM 
section are heated and pressurized in the 
afterbaking pressurization position TPP2. 
Therefore, since area of the portion in 
which the end -connection child TTM 
section when heating and pressurizing in 
the heating pressurization position TPPl 
is heated is made small, change of the 
distance between the end -connection 
children TTM of ends is small. And since 
the end-connection child TTM of both 
sides is being connected and fixed to the 
drain terminal DTM when heating and 
pressurizing in the heating 
pressurization position TPP2, the 
thermal expansion of the center section of 
the terminal area TMP of the base film 
BFl is suppressed, and the position gap 
with the end connection child TTM and 
the drain terminal DTM can be reduced. 
[0143] Example of «cure 7» Drawing 
52 is the cross section showing the 
heating pressurization head for 
explaining how connecting the 
end-connection child of a tape career 
package, and the drain terminal of a 
liquid crystal display element through an 
anisotropy electric conduction fihn. In the 
heating pressiurization head TPHl shown 
in (a), the lobe is prepared in both ends 



and the center section, and the lobe is 
prepared in the portion corresponding to 
the crevice of the heating pressurization 
head TPHl in the heating pressurization 
head TPH2 shown in (b), 
[0144] In order to connect the 
end-connection child TTM and the drain 
terminal DTM using the heating 
pressurization head shown in drawing 52 , 
first, the anisotropy electric conduction 
film ACF is located between the 
end-connection child TTM and the drain 
terminal DTM, the both ends and center 
section of the end-connection child TTM 
section are heated and pressurized by the 
heating pressurization head TPHl the 
back, and, next, the remaining portion of 
the end-connection child TTM section is 
heated and pressurized by the heating 
pressurization head TPH2. 
[0145] If it does in this way, since the 
area of the end-connection child TTM 
section heated and pressurized by the 1st 
time by the heating pressurization head 
TPHl is small, change of the distance 
between the end-connection children 
TTM of ends is small. And since the 
end-connection child TTM of both ends is 
being connected and fixed to the drain 
terminal DTM at least when heating to 
the 2nd time and pressurizing it by the 
heating pressurization head TPH2, the 
thermal expansion of the portion heated 
by the 2nd time of the terminal area TMP 
of the base film BFl is suppressed. For 
this reason, the position gap with the 
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end-connection child TTM and the drain 
terminal DTM is reduced. 
[0146] Example of «cure 7» Drawing 
53 is drawing for explaining other 
methods of connecting the end -connection 
child of a tape career package, and the 
drain terminal of a liquid crystal display 
element through an anisotropy electric 
conduction film. In this connection 
method, locate the tape career package 
TCP so that the end-connection child 
TTM may incline to the drain terminal 
DTM, and detect the crossing where the 
end-connection child TTM and the drain 
terminal DTM cross by the image 
processing, the straight line which 
connects the above-mentioned crossing, 
and the center line of the heating 
pressurization side of the heating 
pressurization head TPH are made in 
agreement, and it heats and pressurizes 
by the heating pressurization head TPH. 
[0147] If it does in this way, since it is not 
necessary to perform alignment of the 
tape career package TCP to the liquid 
crystal display element LCD with high 
precision, the end-connection child TTM 
and the drain terminal DTM are easily 
connec table. 

[0148] Example of «cure 8» Drawing 
in which drawing 54 shows the terminal 
strapping structure of the end-connection 
child of a tape career package and the 
drain terminal of a liquid crystal display 
element, and drawing 55 are the B*B 
cross sections of drawing 54 . In this 



terminal strapping structure, the 
end-connection child TTM2 who reached 
to the edge of the end-connection child 
TTMl who the broad drain terminals 
DTMl and DTM2 are arranged 
alternately, and does not reach to the 
edge of the base film BFI, and the base 
film BFI is formed, the end-connection 
child's TTM2 abbreviation half is covered 
by the solder resist SRS, and the crevice 
is established in the end-connection 
children's TTMl and TTM2 wiring CIR 
side by etching. And the end-connection 
child TTMl and the drain terminal DTM 

1 are connected, and the end-connection 
child TTM2 and the drain terminal DTM 

2 are connected. And it is prevented that 
the end-connection child TTM2 and the 
drain terminal DTM 1 are connected by 
the solder resist SRS, 

[0149] In this terminal strapping 
structure, in order to connect the 
end-connection children TTMl and TTM2 
and the drain terminals DTMl and 
DTM2 through the anisotropy electric 
conduction film ACF When the 
end-connection child TTM section of the 
tape career package TCP is heated. 
Though the end-connection child TTM 
section expands thermally and the 
position gap with the end-connection 
children TTMl and TTM2 and the drain 
terminals DTMl and DTM2 arises Since 
the flank and the end-connection children 
TTMl and TTM2 of the broad drain 
terminals DTMl and DTM2 are 
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connected, the end-connection children 
TTMl and TTM2 and the drain terminals 
DTMl and DTM2 are certainly 
connectable. Moreover, since a solder 
resist SRS shifts similarly even if a 
position gap arises, it is also avoided that 
a terminal TTM2 connects with the next 
drain terminal DTM 1 too hastily, 
[0150] In addition, in the 
above-mentioned example, although the 
drain terminals DTMl and DTM2 have 
been arranged alternately, you may 
arrange a broad drain terminal stair-hke. 
[0151] Example of «cure 9» Drawing 
in which drawing 56 shows other 
terminal strapping structures of the 
end-connection child of a tape career 
package and the drain terminal of a 
liquid crystal display element, and 
drawing 57 are the C-C cross sections of 
drawing 56 . In this terminal strapping 
structure, the drain terminal DTM 4 
which does not reach to the edge of the 
drain terminal DTM 3 which the broad 
end-connection children TTM3 and TTM4 
are stationed alternately and reached to 
the edge of lower transparent 
glass-substrate SUBl, and transparent 
glass-substrate SUBl is formed, and the 
abbreviation half of the drain terminal 
DTM 3 is covered by the protective coat 
PS VI. And the end-connection child 
TTM3 and the drain terminal DTM 3 are 
connected, and the end-connection child 
TTM4 and the drain terminal DTM 4 are 
connected. 



[0152] In this terminal strapping 
structure, in order to connect the 
end-connection children TTM3 and TTM4 
and the drain terminals DTM3 and 
DTM4 through the anisotropy electric 
conduction film ACF When the 
end-connection child TTM section of the 
tape career package TCP is heated, 
Though the end-connection child TTM 
section expands thermally and the 
position gap with the end-connection 
children TTM3 and TTM4 and the drain 
terminals DTM3 and DTM4 arises Since 
the broad end-connection children's 
TTM3 and TTM4 flank and drain 
terminals DTM3 and DTM4 are 
connected, the end-connection children 
TTM3 and TTM4 and the drain terminals 
DTM3 and DTM4 are certainly 
connectable. Moreover, even if a position 
gap arises, since a protective coat PSVl 
shifts relatively similarly, it is also 
avoided that a terminal TTM4 connects 
with the next drain terminal DTM 4 too 
hastily. 

[0153] In addition, in the 
above-mentioned example, although the 
end-connection children TTM3 and TTM4 
have been stationed alternately, you may 
station a broad end-connection child 
stair -like. 

[0154] Example of «cure 10» Drawing 
58 is drawing showing the connection 
terminal area of other tape career 
packages. In this tape career package 
TCP, the end-connection child TTM5 who 
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moved in a zigzag direction is formed, 
and the end-connection child's TTM5 
meandering width efface Wl is smaller 
than the end-connection child's TTM5 
pitch. 

[0155] Drawing 59 is drawing showing 
the connection terminal area of other 
tape career packages. In this tape career 
package TCP, the end-connection child 
TTM6 who moved in a zigzag direction is 
formed, and the end-connection child's 
TTM6 meandering width of face W2 is 
smaller than the end-connection child's 
TTM6 pitch. 

[0156] In the tape career package TCP 
shown in drawing 58 and drawing 59 In 
order to connect the end-connection 
children TTM5 and TTM6 and the drain 
terminal DTM through the anisotropy 
electric conduction film ACF When the 
end-connection child TTM5 of the tape 
career package TCP and the TTM6 
section are heated, the end-connection 
child TTM5 and the TTM6 section - 
expanding thermally -- the 
end-connection children's TTM5 and 
TTM6 center line - **, though the 
position gap with the center line of the 
drain terminal DTM arises Since it 
moves in a zigzag direction and the drain 
terminal DTM is connected with the 
portion projected to the end-connection 
children's TTM5 and TTM6 side, the 
end-connection children TTM5 and TTM6 
can connect certainly the end -connection 
children TTM3 and TTM4 and the drain 



terminals DTM3 and DTM4. In addition, 
the drain terminal DTM is drawing all 
one drawing of both for convenience. 
[0157] In addition, although the 
end-connection children TTM5 and TTM6 
were made to move in a zigzag direction, 
you may make the drain terminal DTM 
move in a zigzag direction in the 
above-mentioned example. 
[0158] Example of «cure 11» Drawing 
showing the connection terminal area of 
the tape career package of others 
[ drawing 60 ], drawing showing the rear 
face of the connection terminal area of 
the tape career package which showed 
drawing 61 to drawing 60 , and drawing 
62 are the D D expanded sectional views 
of drawing 21 . In this tape career 
package TCP, the broad end-connection 
child TTM7 is formed, the end-connection 
child TTM7 is covered by the solder resist 
SRS, and the through hole THH 
connected to the terminal area TMP of 
the base film BFI at the end-connection 
child TTM7 is formed. This through hole 
THH is formed more densely [ the 
end-connection child's TTM7 core ] than a 
flank. And the end-connection child 
TTM7 and the drain terminal DTM are 
connected through a through hole THH. 
[0159] In order to manufacture this tape 
career package TCP, first, rolling copper 
foil is pasted up on the base film BFI with 
Adhesives BIN, and Wiring CIR and the 
end-connection child TTM7 are formed at 
a FOTORISO process. A hole is prepared 
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in the terminal area TMP of the base film 
BFI by etching. Next, a through hole 
THH is formed by plating. Next, it is a 
wrap by the solder resist SRS about 
Wiring CIR and the end-connection child 
TTM7. 

[0160] In this tape career package TCP In 
order to connect the end-connection child 
TTM and the drain terminal DTM 
through the anisotropy electric 
conduction film ACF When the 
end-connection child TTM section of the 
tape career package TCP is heated. 
Though the end-connection child TTM 
section expands thermally and the 
position gap with the end-connection 
child's TTM center line and the center 
line of the drain terminal DTM occurs 
Since the distance between the through 
holes THH of the both sides connected to 
the line breadth TTM of the 
end-connection child TTM on 
parenchyma, i.e., one end -connection 
child, is large, it can connect certainly the 
end-connection child TTM and the drain 
terminal DTM. And since the 
end-connection child TTM7 is covered by 
the solder resist SRS, even if the space 
width of face between the end-connection 
children TTM7 is small, electric corrosion 
will not occur in the end-connection child 
TTM7 side. Moreover, since the length 
which adjoins mutually [ the through 
hole THH connected to the next 
end-connection child TTM7 ] is short, 
electric corrosion does not generate a 



through hole THH side, either. Therefore, 
the reliability of the end-connection child 
TTM7 section improves. 
[0161] 

[Effect of the Invention] Since the slit 
parallel to an end-connection child is 
prepared in the terminal area of a base 
film, and change of the distance between 
the end-connection children of ends is 
small and it can prevent that the position 
gap with an end-connection child and the 
terminal of a contact ed occurs in the 
tape career package concerning this 
invention as explained above, an 
end-connection child and the terminal of 
a contact-ed are certainly connectable. 
[0162] Moreover, if the way section is 
heated and pressurized among 
connection terminal areas after heating 
and pressurizing the way section outside 
a connection terminal area first, since the 
crevice is established in the center 
section of the connection terminal area 
Change of the distance between the 
end-connection children of ends is small, 
and since the thermal expansion of the 
center section of the terminal area of a 
base film is moreover suppressed and it 
can prevent that the position gap with an 
end-connection child and the terminal of 
a contact-ed occurs, an end-connection 
child and the terminal of a contact-ed are 
certainly connectable. 
[0163] Moreover, it sets on the connection 
method of the tape career package 
concerning this invention, and a heating 
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pressurization head. After [ a connection 
terminal area ] heating and pressurizing 
both ends at least, the remaining portion 
of a connection terminal area is heated. 
Since it pressurizes and the thermal 
expansion of the portion which is small as 
for change of the distance between the 
end-connection children of the ends at the 
time of the 1st heating, and is moreover 
heated by the 2nd time of the terminal 
area of a base film is suppressed Since it 
can prevent that the position gap with an 
end-connection child and the terminal of 
a contact-ed occurs, an end-connection 
child and the terminal of a contact-ed are 
certainly connectable. 
[0164] Moreover, a tape career package is 
located so that an end-connection child 
may be inclined to the terminal of a 
contact-ed. The straight Une which 
connects the crossing where an 
end-connection child and the terminal of 
a contact-ed cross, and the center line of 
the heating pressurization side of a 
heating pressurization head are made in 
agreement. Since it heats and pressurizes 
by the heating pressurization head and it 
is not necessary to perform alignment of 
the tape career package to a contact-ed 
with high precision, an end-connection 
child and the terminal of a contact ed are 
easily connectable. 

[0165] Thus, this effect of the invention is 
remarkable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the important section 
plan showing 1 pixel and its 
circumference of the liquid crystal display 
section of the electrochromatic display 
display of the active matrix method 
which applied this invention. 
[Drawing 2l It is the cross section 
showing 1 pixel in two to 2 cutting plane 
line of drawing 1 , and its circumference. 
[Drawing 3] It is the cross section of the 
addition capacity Cadd in three to 3 
cutting plane line of drawing 1 . 
[Drawing 4] It is the important section 
plan of the liquid crystal display section 
which has arranged two or more pixels 
shown in drawing 1 . 

[Drawing 51 It is a plan only describing 
the layers g2 and AS of the pixel shown in 
drawing 1 . 

[Drawing 6] It is a plan only describing 
the layers dl, d2, and d3 of the pixel 
shown in drawing 1 . 

(Drawing 7l It is a plan only describing 
the pixel electrode layer, shading film, 
and light-filter layer of the pixel shown in 
drawing 1 . 

[Drawing 8) It is an important section 
plan only describing the pixel electrode 
layer, shading film, and light-filter layer 
of the pixel array shown in drawing 6 . 
[Drawing 9] It is drawing of a flat surface 
and a cross section showing the 
connection neighborhood of a gate 
terminal GTM and the gate wiring GL. 
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[Drawing IQl It is drawing of a flat 
surface and a cross section showing near 
the connection of the drain terminal DTM 
and the video-signal line DL. 
[Drawing 111 It is the representative 
circuit schematic showing the Uquid 
crystal display section of the 
electrochromatic display display of an 
active matrix method. 
[Drawing 12l It is the representative 
circuit schematic of the pixel shown in 
drawing 1 . 

[Drawing 131 It is the flow chart of the 
cross section of the pixel section and the 
gate -terminal section which shows the 
manufacturing process of process A-C by 
the side of a substrate SUB 1. 
[Drawing 141 It is the flow chart of the 
cross section of the pixel section and the 
gate -terminal section which shows the 
manufacturing process of process D-F by 
the side of a substrate SUB 1. 
[Drawing 15l It is the flow chart of the 
cross section of the pixel section and the 
gate-terminal section which shows the 
manufacturing process of process G-I by 
the side of a substrate SUB 1. 
[Drawing 16] It is a plan for explaining 
the composition of the matrix periphery 
of a display panel 

[Drawing 17l It is a panel plan for 
exaggerating the periphery of drawing 16 
a little and explaining it still more 
concretely. 

[Drawing 18l It is the expansion plan of 
the corner of the display panel containing 



the electrical installation section of a 
vertical substrate. 

[Drawing 19l It is the cross section 
showing the pixel section of a matrix in 
the center and showing near a panel 
angle and near a video- signal terminal 
area on both sides. 

[Drawing 20l It is the cross section 
showing a part for the panel edge which 
there does not have no scanning signal 
terminal in left-hand side, and does not 
have an external end-connection child in 
right-hand side. 

[Drawing 2l1 The integrated circuit chip 
CHI which constitutes a drive circuit is 
drawing showing the cross-section 
structure of the tape career package TCP 
carried in the flexible wiring substrate. 
[Drawing 22l It is the important section 
cross section showing the state where the 
tape career package TCP was connected 
to the terminal DTM for picture signal 
circuitries of the hquid crystal display 
panel PNL, 

[Drawing 23l It is the decomposition 
perspective diagram of a liquid crystal 
display module. 

[Drawing 24l They are the plan of the 
shielding case of a liquid crystal display 
module, an anterior side view, a posterior 
side view, a right lateral view, and a left 
lateral view. 

[Drawing 251 It is the perspective 
diagram seen from the upper surface side 
of a shielding case. 

[Drawing 26l It is the plan showing the 
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state where the surrounding drive circuit 
was mounted on a liquid crystal display 
panel. 

iDrawing 27] They are the plan of an 
intermediate frame, an anterior side view, 
a posterior side view, a right lateral view, 
and a left lateral view. 
[Drawing 281 It is the bottom view of an 
intermediate frame. 

fPrawing 29l It is the perspective 
diagram seen from the upper surface side 
of an intermediate frame. 
IDrawing 30l It is the bottom view of the 
drive circuit board carried in an 
intermediate frame. 

[Drawing 3l1 It is the plan showing the 
connection state of the drive circuit board 
(the upper surface can be seen) of the 
liquid crystal display section, and the 
drive circuit board (the undersurface can 
be seen) of an intermediate frame. 
[Drawing 32l They are the plan of a back 
light base material, a posterior side view, 
a right lateral view, and a left lateral view. 
[Drawing 33] It is the perspective 
diagram seen from the upper surface side 
of a back light base material. 
[Drawing 34l They are the plan 
(reflection side) of a bottom case, a 
posterior side view, a right lateral view, 
and a left lateral view. 
[Drawing 35l It is the bottom view of a 
bottom case. 

[Drawing 36] It is the perspective 
diagram seen from the upper surface side 
of a bottom case. 



[Drawing 371 They are the plan showing 
the state where a back light base 
material, a back light, and the inverter 
circuit board were carried in a bottom 
case, a posterior side view, a right lateral 
view, and a left lateral view. 
[Drawing 38] It is the cross section (cross 
section in 38 to 38 cutting plane line of 
drawing 34 ) of a bottom case. 
[Drawing 39] It is a cross section in 39 to 
39 cutting plane line of drawing 37 . 
[Drawing 401 It is the plan showing a 
tape career package. 

[Drawing 41] It is drawing for explaining 
the array pitch of the end-connection 
child of a tape career package. 
[Drawing 42] It is drawing for explaining 
the array pitch of the terminal of a liquid 
crystal display element to which the tape 
career package shown in drawing 41 
should be connected. 

[Drawing 43] It is the plan showing other 

tape career packages. 

[Drawing 44l It is the cross section 

showing the connection terminal area of 

other tape career packages. 

[Drawing 45] It is the cross section 

showing the connection terminal area of 

other tape career packages. 

[Drawing 46] It is the cross section 

showing the connection terminal area of 

other tape career packages. 

[Drawing 47l It is the plan showing the 

connection terminal area of other tape 

career packages. 

[Drawing 48l It is the plan showing the 
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connection terminal area of other tape 
career packages. 

[Drawing 491 It is the plan showing the 
connection terminal area of other tape 
career packages. 

[Drawing 5Ql It is the plan showing the 
connection terminal area of other tape 
career packages, 

[Drawing 51 1 It is the plan showing the 
connection terminal area of other tape 
career packages. 

[Drawing 521 It is drawing showing a 
heating pressurization head, 
[Drawing 53l It is explanatory drawing of 
a method which connects the 
end-connection child of a tape career 
package, and the drain terminal of a 
liquid crystal display element through an 
anisotropy electric conduction film. 
[Drawing 54l It is drawing showing the 
connection structure of the 
end-connection child of a tape career 
package, and the drain terminal of a 
liquid crystal display element. 
[Drawing 55l It is the B-B cross section of 
drawing 54 . 

[Drawing 561 It is drawing showing other 
connection structures of the 
end -connection child of a tape career 
package, and the drain terminal of a 
liquid crystal display element. 
[Drawing 57l It is the C-C cross section of 
drawing 56 . 

[Drawing 581 It is drawing showmg the 
connection terminal area of other tape 
career packages. 



[Drawing 59l It is drawing showing the 
connection terminal area of other tape 
career packages. 

[Drawing 60l It is drawing showing the 
connection terminal area of other tape 
career packages. 

[Drawing 6l1 It is drawing showing the 
rear face of the connection terminal area 
of a tape career package shown in 
drawing 60 . 

[Drawing 621 It is the expansion D D 

cross section of drawing 61 . 

[Description of Notations] 

SUB [ -- Video-signal line ] •* A 

transparent glass substrate, GL - A 

scanning signal line, DL 

GI - An insulator layer, GT - A gate 

electrode, AS--i type half -conductor layer 

SD [ - Shading film ] ■- A source electrode 

or a drain electrode, PSV ■■ A protective 

coat, BM 

LC [ -- Transparent pixel electrode ] ■■ 

Liquid crystal, TFT - TFT, ITO 

g, d [ -- Oxide film on anode ] ■- An electric 

conduction fihn, Cadd - A retention 

volume element, AOF 

AO [ -- Drain terminal ] - An anodic 

oxidation mask, GTM - A gate terminal, 

DTM 

SHD [ " Optical diffusion board 1 - A 
shielding case, PNL ■- A liquid crystal 
display panel, SPB 

MFR [ " Back light base material ] - An 
intermediate frame, BL A back light, 
BLS 

LCA [ Base film ] A bottom case, RM 
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" A back light light reflex mountain, BFI 

TTM [ " Slit ] An end-connection child, 

TMP -- A terminal area, SLT 

TPP [ " Ramp ] - A heating 

pressurization position, CNP - A crevice, 

ICP 

TPH -■ Heating pressurization head. 
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oo-2oooA(7)j^jf (::<?5fSSg^iSHTii. 14 
10 ooAmig(7)M/?:) 

[0 0 3 9] «y->^l:^SDl. KU^vm^iSD 
2))^Sicl::5^fiJ$tifc?IIKh^v>?;^^TFTl. TF 
T 2(?)^;h--=etlcoy-;<imSD 1 ^ Kl/-r V^tiSD 

2^fi, mi, |ll2iQj:t/a6 (mico^i-^3^S; 
[0 0 4 0] y-;^m<iSD K Ki/>r vn^iSD 20 

m2mmm:d 2, msmmmd 3^md:&^^t>^ 

20 Xlii^g$ttTV^6o y";^miiSDl(D^2^mMd 2 
:}oJ;t/^3^1;Kd 3fl. VU4>mmSD2(Dm2m 

mmd2^xxfm^mmiMd 3 tm-mmxuxmf&^ 

[004 1] B2mmmd 2itys/<y^x*mf^Ltc^t2 
(c r ) 5 0 0-10 ooA<Dmm izo 

m^Bmrnmrnxn. 6ooAmm(Dmm) xr^-r^. 

x\ 2oooAnm(Dmmi:m^f£\^^mmxmf&~r6. 
c Tmi-tNwm^mmdo t(Dmm7^}-mxh^o 
30 c vmnm^^'t^m^mmmd 3(DA\i)^Nwm^m 

mf&i-6. ^2#m^d2^LT. c r m<om\::Mm^^ 
^« (Mo. T i. Ta. w) iftS6^&Mi/yf--r 

K (Mo S i 2. T i S i 2s T a S i 2^ WS i 2) 
[00 4 2] ^SmWMd SnA \ (D:^^<y^ ]) y^X* 

3 0 0 0-5 0 0 0 Aojig^ (zom^Bm^mmxn. 

4 00 0AU^(Dmm) AmfiCrJ^ 

Il3#m^d 3<t LTi^A l)!icote(C'>y 
(Cu) ^^AP^fe^L-C^W^'^fcAlJK^ffl^/^Tt)J; 

[0 0 4 3] ^2^mJKd2. |g3^mJ!id 3^|^i:-v^ 
X. fc6v>fi^2^msid 2, i(3«mMd 3 4:^;=^^ 

^tT. Nwm^mmdotm^^ti^o ot^. 

i^*¥f*lAS±^C^oT^^fcN( + )S!4^»*ld 0 
50 I^H 2 igBM d 2 . ^ 3 d 3 i^J.^<D^^f)iii/\.y 



(6) 
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0 (1 ^ CD i? $ 55- 1^ ^ X ^ ^ J: 5 ^ 2/ ^ ^ ^ n ^ 

[0 0 4 4] y-^m^sDi\t^mmM'^^iToi 

As^m {m2mmmg2(Dmm. mmmimAOFco 
mm. im^^mt^SASiDmm^xxfNwm^^i^M 

A s (D^m^r^ o xffM ^ Hfcm 2 mmm a 2 
3 ^xif^$nxv>6o y";^mssD 1(7)^3 

^tt/£V^(OX\ CO i^^#f*:SAS^^t9M;t6fci?) 
tc^i*$nxv^^. o^t?. m3^m^d 3fl/iC<?i^^ 

-r^r ^x;^x^y7';^7/<^5/>?^^S]±Lxv^6<, Il3# 
m^d 3(ij?<jfMx#6'?5x\ y-:^m<isDi(os 20 
j5tia (Ki/-r vm^isD2^l!^t^fB^J^DL^cov^x^> 

mu&ommxmf^-r^o 30 

[0 0 4 6] {^^^PSVlllfgll 8tC^'rJ:9lC. 

h]) ^:^UAR(D±i^^mtj^x')\mf^^h. mmun 

^ fc±ss#j s u B 2 (D^mmmc oMtrm&Wi s u 
B 1 (D^^mmm^mmmmmm i NT{cis-<-;=^ h 

AGPXg^Ji^i-^g[55>t>^^$;^xi>^o f^SHiPSv 

1 h^&mmG I (Djy^M^ciMLxii. 

Jt^Si^iaffltcHoX^^I-'S J: 9 ^- h)f6)i:I^G I J: 0 
t>:*^#<?f^^$nXP5<, 

[0 0 4 7] («3fe^BM» ±^f|5^0>^;?/7Xg«SUB 

w^i^m^tLx^m^fih im^%wmAs\^^M^fi 

ib\ |g|7fl[gl 1 [w:fc^Jt6 I TOlK^^^/j:6Sl#l;flid 
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::(o?SS^^i^@xii^Di^]K/55^/^s/>s^y y>/x 
l 3 0 0 ku^<ommm^$.^n^. 

[0 0 4 8] ^^oX. ^lihy Vv^;^^TFTl. TF 
T 2(D i ®^*<^lAS(l±TI^&^ii*iiBM^i5j:U« 
e^^y- hmiiGTiwJ:oX-!^v K-f ^y^lc^tx. 

o*a^^^i^lc^5ti:^f,Hxv^6o ^^^ox. ^nm<r>m 
r^±-r6o 0^19. ^^BiBMti i^4^»f*iAsi;i>s^ 

[0 0 4 9] ^fc. SP^M^miil T0 1(^7t'Vi^;^ 

tm^mBm-c^^xm^^fhx^^ht^h. ±m^^\^ 

[0 0 5 0] f^^. /<y^y^ V^lM^^^i^y:^^^ 
SUB 2iRiJ|c^i9#l-t. ynmPi:^y:^W^SVB\^ 

[0 0 5 1] i^TtsiBMj^jiiasfpictiiiii 7(w^-rj:9 
-v^ii^Lx?i^^$nxv^5o mm%(omimBM\t 

m\i^m2 0\zm-fXb\z.. >--/Vgi5SLC0^tJ|;iji 
Og^feHiBMfiSSSUB 2 0P:J:I9 t)^0. 3-1. 

^txJl^^$h.xv^^, 

[0 0 5 2] ({;^y">^^/V'^F I L» :^y-y^JV^ 

F I h\tr ^ ^) ;i^mmm(r>mmm^xi^M^^^yk^^ 

Wlc:^^^^feLX«^S;$nxv>6o ;^y-y^/v^F 

(HIS) . ^ft65>tt^tlXV^^ (1218HS4CD^1#1; 
^Md 1. m%m:BU^XU:^y-y>(^\^^F I Lo;^ 
^ffiV^fct>^DX^ B. R. G(D^tiy-y^J^^ — F\ 
Ll«tim. 4 5° . 13 5' . ^tiy.(D^^y=^^m 
UXS55) . ;?;7-y^/V^F I Lfl07. 9tc^i-J: 

b\^wmmmMiToi(o^x^mi^b\^±^mz 
mmnnm i t o i vy v>*ii5> i: fi^^^c ^ j; 5 "^mwM 

mil I TO 1 (^)i^,^g|5 J: 19 rtiRiJtc?l^^^nxv^6o 
[0 0 5 3] i^y-y-^^\^^F I LtiiSkC0j;9l-?l^^-f 

6ci:^s-c*§6o ^-f. ±g|iSP^;^^7;^S«suB2(o 
^Sir^feSt^-^Ji^^t. y:i-hVyVyy^&mx^ 
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[0 0 5 4] mmmpsv2)) ^mmpsv2\t^y 

[0 0 5 5] mmmmmmmmi T o 2)) ^mmm 

iBhc<n^±^if^fj:m^\^^mmmm i to i t^mmm 
mmwm r to 2t<Dm(r:>mMLm (m^) ic/s^l-c^ 
itt^. zo^mmmmmmm i to 2 ^m^^ymB 
vcom^mM^ri^^o\zmf^^tix\^^. :^mmmx 

Mmmiro2<r)^mmmtmi 7 , mis^^m^ti 
[0 0 5 6] {{^-i^^^i-m mdi-im^-^hv ^^<D 
mm^^-rmxh^. (a) n^^xh^ (b) 

^'Kv^-mmikxmLfz. 

[0 0 5 7] AOn^M^mm(D'r:^^^<^-y^ HV^ 

^mm^^f\.^<Dx^(r:>m^tmh. ^wm\z.^\^ 

X. ^ h uv?;^ ht7)^#i^AO^S5pl;:LT^tJ{iu>? 

tr^ti^o ^^i!^^-^^'-vAOfi^S«SGLlc:^-oiE 

[0 0 5 8] (gcfJALlg 2(i, ^PJl9g<'r6fci!:)/^5/ 
^ Srifi L T ^ /55 . ^^^b^ ^ ix /j; V 
"-Vi/$tiTv^^, ::ixfi. A iSoitii;5ijri;v>^g® 
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iCffi ^ 6 gi55> t) ^ iJ' A O I Cfp^ o -C-f ^5 L T V ^ 6 o 
[0 0 5 9] hS^^GTMIl^jb^^S I 01 ig^ 
#tt/iiSg< A 1 ^J: t»l:ttttOigV^C r 1 g 1 
Ml:i-?-(^^ffi^f^^Liii^m^il TOl (1^ 

"mm^m <nwmmmd i ^-es^^nrv^s. 

^mid 2^U^d 3|i, ^Sld 3^d 2(7):nvy^v>5^ 

10 tdf^^h\.xn^x\^h^(nxh'^. y.. ^-vimm 

G r ^Sf9SxT*;^r^l::ffiS^nfci TOgd iflf^ 

[0 0 6 0] ^®IgilC:}=5l>X. V^mm^G I fi-^(0 

f9 t^^fflic, ft^^p s V 1 t-^(^Jt#^J; f9 

^*filJ|CffM*tl-C*5f9. ^iffit^&a-T'SiBT-gfiGTM 

[H 1 8 ti^-Tct 5 t^±Tlc:^ic;^^-<?>tt«T-I^T g 
20 (mi 7. mi 8) 

J:^/^^^i^SHg(i^S{t:^0#cD|&m^. SEf^MOR 

[0 0 6 1] ((KW^/S^DTM)) mi OflSitb^fg^ 
D L ^> ^(OiSl^asSif^ai^D TM^ XcDg^jgE^^r^-f m 
Xh'O. (A) ll-?:C0^ffi^^L. (B) It (A) COB 
-BWir^(::^a(t^ESf®^^-ro '^cC^^, [Rimftmi8;& 

[0 0 6 2] TSTd|t^^iffi^X$)i9C::(r(t^aJIeI 

TM>b^gpiHis§ h (D^mt^xt mm%^ mt^^ 

(f^ixxv^^o ^^SS^TSTdir^SumS^KM^^Sg 
^'DTMfi±T;&r^ic^.&4^tc:)gm^5:icgs^j^ti. ^ 
giBi^T S T d fimi::^i^'r i *5 "9 S^KS U B 1 coiffiSJlc 
gJiii-6::<b/.t<i^iffiLXv^5^5. Kt/>r>^S^DTM 
40 II. mi 8{c^-f J:^«^l¥Td (j^^^BS) ^ffl^ 

LSfeSUB l(D^^«|CT l^SxXMIwMS^tl. 

Mjgiig*ll#m^R^I»Jl:cDfci6^c»^X/i)55:v^ic:IEi8S 
SHd|ci:oXS*&$ix6o ^^m^^-X %T dt^m£f 

[0 0 6 3] KU^VSJ^aT-DTMIlM^ELfc^S^" h 
ST-GTM^I^^/^MSXC rig l&l/I TOld 1 

50 (n2mxw^i^^\ix^^. ¥-vimmG\-k^A\^f:_ 
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G I (D!iSi^±\mf&^hfc^mmAsn^- h^mm 

Lfc^mmit-^:^ ^ xh t) ^(om^B^t-^ h y ^ 
:^mf)^'^^^ x&t>^ s z (om-es^H^'^v ^ifB5)^t^ 

[0 0 6 4] -^hV^J^XgP^^ibKl^-fVi^^SlSDTM^ 

§ 5 fc^mm^^m ^xh 

[0 0 6 5] «i^i^^i:^^^cadd(D^ii§)> mmmmm 

[ll3:^^^t)P^^^>/.cJ:5l:i. I T O 1 ^- 

rt^i^i^^s^i^caddtD^mf^iiiix 
&siG I ^xxj^mmmimAOFxmj&^fix\^^6^ 

[0 0 6 6] {^j^^fi^^Caddd. [gl5;i^^^jP^^;i> 
[0 0 6 7] {^^^^l:^-f-Cadd(DmiiP L 1 CO^M^Hi 

^^fct^-6x^ ^ ti±m 2 mm^ d 2 *5 t/n 3 

i^mj^ d 3 X*^^ ^ ^6ii|lt t c j; o X ^ o T ^ 

[0 0 6 8] m^mm±i^mmmm) ^^-^ h y 

xmf)^hx\^^^. AK\tmm(Dmm%::^ik7€m^nmL • 
fz^ h y • r u^xfo^o 
[0 0 6 9] m^. x\mmK^WiDL^M^u 

X#J[lP$nXV^6. Yll^gft^i^GL^E^U 

1, 2, 3, endfi^^^?-r ^^^<75li;¥lCt^oX 

#J^P$;^^XV^-5o 

[0 0 7 0] m^m^Bx m^'^m n^K\z±m 
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m m^iB^mmj^^Ho\zmm^nx\^^bo 
[00 7 1] ^&B^mY m^'^m itrnm^^m^ 
v\zmm^nx\^^^. 

[0 0 7 2] SVP\tl-^(DmBmf)^hmW^<Oi^J£Ltc 
T F T^Sfa^^i^g^ coif ^1-5^^+6 lUK^^^tPlHlK 

[00 7 3] m^i^mmi'Cadd(Dmam^t^(Dm 

mmmimAOFxh^o cpixnge^ii^mtiiTo 
1 (FIX) t^mmmmm'mmiT0 2 (com) t 
(Dm\mf^^h.^m^B^mxh^. m^n^Rcpix<Dm 
mi^mim^i l c . %mm psvi^x mii^mo r i 
K OR I 2xfc6o yun^;^mi)LXh^o 
[0 0 7 4] i^m^mm^cMit. nmhyy'j:^^ 

60 

[0 0 7 5] 

A Vlc={Cgs/(Cgs+Cadd+Cpix)} X A Vg 

<Dm^^\-^<t^:Lt^>x^^o i^fc. ^n^mmi-c 
add\mmmM^-^<'r^f^mhh^. si^hy^v^;^ 
^rFTf)^^:tyLfc^(D^it^m^M<wm'r^o m& 

[0 0 7 6] ^-hmmGrmm^ 
mi^MAs^^±\zw.^x'>i^t<^tix\^^^^. y- 

m^^^^^ '^<^x^±^&cgst^±^<fj:^. 
[0 0 7 7] f^^^s^^^caddc^t^^t^fiii. mm<o 

^ih^m^h. ?g^^l:Cpixlr^LX4'-8fg (4'C 
pix<Cadd<8 -Cpix) . ^^§l:CgslC>^LX8~3 
2fg (8 •Cgs<Cadd< 3 2 -Cgs) gJtOfilC^^-T 

[0 0 7 8] (({^i^^S^i^Caddmi^i^o^SII;^^)) 

%w^mmmt LX(D7i^^m^fi^^m(Dit^m^u 

GL (Yq) 01 ^ii^P^iU^l: 
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^iiT0 2 (vcom) t\^cm&\:ii-^o mis(Dmx^ 
T 0 Rxf^^n^m^m \:.x^mmmc oui^mm^ 

[0 0 7 9] {{T-':f^-r])ry<y^-i>rCF})m4 
Ste (iil^FTAB, Tape Automated Bonding) l::^fc^ 

m 2 1 tc^-r„ 

[0 0 8 01 fHiat-*5V>X. BFl|l/^?y-f 5 Vmfi^h 

»:isbmmQHLi,m-fhHX^^^. TTBtt^SlHlKC 
H I (7) A;^^^^ • SE^gRT'fc 19 . TTMfl*:aiHlS§CH 

UTl, OUT2. OUT3|l^tLmf-2/:/CH 1(7) 
S R S fl^pgf+ttc0^^ffl^5^|+/^ t ^ ^ J; 

ffl^tiTv>5o ^ivT'cHu r^^^-y-K. >r^-^ 
- y - KS^^Il^ x^>^{cJ:i9Uv^:/pRE T?M:b 

[0 0 8 1] mum^tf^mmmm)) m2 2nT-':/ 

^•t y r/-? 5/ ^->?T C P ^?SS^^/^^;VP N L t^. 

iJ' " y - K(l ^tim^^BWtt^lr J; !9 C R t/t F T 
l^s ^^r14#m^ACFlrJ:o-CffifB^^/^^/^PNL 
/VP N L Wt7)^^iffi^^D TM^Sffi Lfcf^^^P S V 1 

^mb^o\^^^^Mmm^tix^^. fifoT, ^nm 

gciffi^DTM (GTM) llfS^^PSV l;5^/^s/^-v^ 
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E^?^1tm^'^:i:>K:¥v'^|gEPX^lCj;t)«^$n. 
iX^->^TCP^±ffiffiSSUB 20PBllCfmCv/y n. 

[0 0 8 2] mm:^m)) ±ai Lfc^^re^^s 
mom^svB im(om^^ijfh{zo\^xmi s-mi 5 
im.L^xmmir^o ^j:^\^m\^^\^x. ^^ox^it 
xu^(D^$i^xh^. ^mnm2{z^i-mm^^. y^m 

MJi:^Lx^ji^nLfci,<Dx\ ^i:u(D\,^'rti<DWrmmh 

u^^;^ h(Dm^f}-^h-^:^^^mmLfcm^m^^mx^ 

[0 0 8 3] XSA. 013 

SUB l(Dmm\zmiti^V =^>ms I O^^^ ^yT^^S 

^KMss. ^y^y^mt\^xmmm2±v 
[00 8 4] xsB. mi 3 

2 8 0 0 A(7)A 1-Pd. Al-Si, Al-S 
i-Ti. A 1 -S i -Cu^;^)^e^ce6^2#mMg 2 

5gK^7XS^^^(0^^fSX^^2#mJ^g 2^mWl-:i^ 

[0 0 8 5] xmc. lai 3 
40 %m^Wt^r>'^^T\zx^ pue. 2 5±0. 0 

mjE^BS^^^O. 5mA/cm2|c/^-5J;5lCg^St5 

txh6. ^tiicj;ox. mmmg2^mmmit^ti. 
M^is^mcL. ^-hmmGT^xxj^mmpLi±\z 
50 mmt*> 1 8 0 0 AiDmmmimAOFr^mf&^h^ 



(10) 
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xgD. mi 4 

[0 0 8 6] XUE^ mi 4 

K^-f LXSFg. CC 10 

l4^^fflLTN(+)M^f0®S iM. iM^^^Si 

[0 0 8 7] XSF. mi 4 

[0 0 8 8] laC. ill 5 
Hli^/JiU 4 0 0At;)ITOK/!)^^?^C6mi^mflid 1^ 

^^<hLr:^i&i:^i^t(0^®E?SX'mi«m^d 1^^^ 20 

u>r yi^^vTM(Dm±M^^tj^i&^Mm^w.mi toi 

[0 0 8 9] XgH. mi 5 
J^Jf^Se 0 0 A(7)C r ;^^e5?'£5ll2#l:Md 2^X/^-/ 

<5^y yi/lcj:9^tt. $^>lcj!iJi:^54 0 0 oAoA 1 - 

Pd. Al-Si. Al-Si-Ti. Al-Si-C 

m2^m^d 2^XaA^lRl#/^^S-C 30 

:^5/^:/^t. ?i*btiffi^lSDL. y-;^milSDK K 

^3g@lrCCl4. SFg^^ALT. N( + )M^fsMS 
[0090] XUls mi 6 

ffi^ Lfz^Mmmmxmts i m^miiimz^^y^y 40 

[00 9 1] ((fSfp^^^ v^^-/^(?^^f*:«^)) H 2 3 

(1. mism^'^'y=^-^^MDL(D^m^mmxh^. # 

^^Jf|5n^p(^^f*:«3/^1f j^Klim 2 4 -m 3 9 iC^-fo 
[0 0 9 2] SHD\t±mm^hf&^'^'-^l^h'^-:^ 



[0 0 9 3] ^v^:x-/VMDLfi. TIKlJ^-^LCA. 
tt^relt^U-i^MFR. '>-/^K^-XSHD(D3SC0<^ 

l^aJf^^*-f6o ::nf>0 3g[iWl-^:ti€Hi&ffitt^^ 

;^ S H D i:: J: o T^SBn^p L/cffit^ 2 ^U^^^i^ 
^^f^\ctj:oX\^^ho ^^^-^^/^PNL i:7fefeicffiS P 
Bll-J. + Pp^:7U-i^MFR±lcS< ^l^^^X*^. 4* 

y^ h^^f^B L SIlTtJ^-^ LC A±tC-fiH< C 
tt*-X^6. t^^oX. Ta'jy-;^LCA^ft^rHl:7u--ix 

M F R <D 2 m^\^tH^'ti'^^m^j:^^p^nm uj^^^ h 
iD2nu^x>o< ^m'r:itfj:<m^Mf3.xmm-r^z 

[0 0 9 4] UT. ^^mzo\^xmL<m.mi'^o 

[0 0 9 5] «->-/^ K^-;^SHD» [3 2 4(^. 

/w^-:^sHD<o±m. mmm. litM. ^tw^ 
^^m±:fyfi^h^fct^(r)numxhh. 

[0 0 9 6] ;^K^"^ ^/UyU—J^) SHD 

It. itfcc^^MtS^T^^-^^ibpxS^lcjit). fl-^ffi^^ 
if^^ (f JliPXic J: I? f^lK $ n L C w^l^^/^^/^ P 

[0 0 9 7] CL|:±ct^r0^>'U-ixMFR@^^/]V 

XI 9« . FKnTm^-^LCA^-^myy^ (± 
ibnxv^^„ ilic^^tifc^^ffi<^S^ffimcLfia3i:x 

f h.-^nF^adl-JrDffitf ^tlX^r9l'7U-i.MFR 
ffiyy^FKIl. ^tl-=e:flTtiJ^-;^LCAlC^ltfcS 

:£ffi^jSFKP (m 3 4 o#iRijD0[ii#M) ic^^^n 
-5, 'Sc*^, ^myi'-^MFKtTM^-^^LCAtn 

J;5l-^^oXV^5. ^fc. ^^/^^/vPNL£^±®i3j; 
:7 U"ixM F R S:t/3ttetfc« S P B ^ (OPp^ ^ fi 
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S HDIC j; (9 +Ph^7 I^-i^^MF R <bTffliJ^->^ L C A;^^ 
§jXhh {^<y^y^ V^W^ifX^irm^^%\i^Tm 

Ti'j^-^ L c A ^ ft^Pa^ >^ AMF R *i±ia@s^ai 

;^LCA(^^ai:5t;iS^(te>tlfcWii7LLHL ([^3 4- 
[113 6#BS) <tEt^FHT^L--j^MFRt^;fai::A;MVH m 

[0 0 9 8] coHfi^iiSii^tx^fc^o ^iiSii:A:c 
LCAlC2ffl-fo^iiLT (iRic^wiat^) m-fhfi 

L C A C O H A LT^gRp^p ^ 

(?5 *® Mii?^ C O H ^fiS* i^) O ^ -6 C <b ^> T- ^ 
[0 0 9 9] FG(^^||ttix-;VK^-^SHD^-f*: 

:^s\iu\z.fmbMz, Taj (^^^^(Dr^p. 

PCB It^^y vK7-r>^^g^«^$tifcy V 

kvn'^>kfgp ([§]2 6) \z^mi^m^x^mmtfitL 

[0 10 0] ((^/T^/^^/^PNL<l:|gKi[Hl5SaSPCB 
1» gl2 611. Ell e^lOixLfc^^^^^t^/VPNLlClg 

lOlOl] CHm^.T^/-?^yl.PNL^igiij$-fr-5ig 
ft I C^ix>^ (TtJt^ Sl^dSB^SlHlM'Jt^lEft I C 
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^ K ^J^Vx^Vi/^i (TAB) {::xy)mm^McT~- 
:f^^Vry<y^-i?^ PCB ifi-^n-etiTCP^=i 
>y'^/1^CDS^;ii5^g$nfcPCB (-^V^TyV 
t-^2/h >1^"K) ;!)>e>^^|gftlHlSSStgX\ 3o(C 
^ftJ^nXV^^o FGPIl>^U-i.i5^7VK/^'?' KX-fc 
F C (ITiaiJt^lgi&lHliSStg P C B 1 fetJ(?D|gftlH] 
SSSKpcbi, *3J:t;T#JcDiEi!j[H]3&SKPCB 1 i: 
*flJ(^IEftlHlKS«PCB 1 
y h^--fji^xh6o yyyh^-:^j\^FCtLXitm 

y t'^izywr /vri t Xf- V K>r 2/ ^ LX^ Lfc 

[0 10 2] «ig|(j[E]S§SSPCB 1» igftlelKSfiP 
CBifl. ig2 6tc^-rJ:9(c:. slici^fij^ti. g.T^ 

h^-y;vFcicj;ox-tn-^*tLi:^^. mum^ 

Sgc$tiXV^6. igiblBiaSSSPCB l^i^tIJ$t^XV^ 
^ (^X\ ^^/^^/w P N L |g»)[E]ffSSffi P C B 1 ^ 
J: (9 IgftlHSSSffi P C B 1 [6] 

TCPy'-:/<Dm:tjV"V (112 1. [i|2 2(DTTM) 
i^^/^^/VtO^aj^lj^ig^^DTM (GTM) (Om^^^tl 

h^oxi ^(Dm^um^h^m^(Dmmpc b i ^^^^ 
^»;i^®igx# 6 (*iijs{?ij(^^^ti*^ 5 0 %\mm 

^^t^^^o ^cC4b\ IgftSKStSPCB ift. PCBt^ 

ici^^^^leF PC (^^u^^v^T'/v T'y K f* 
--=¥i/h) ^m^t^t. Fpciifct>tf<7)xy-Kiij 

;5^ni»il:5a;^<^i/>o-iE:9iii6^C^?5^X#eo ^fc. 5)- 

x#. ^(?^^^iixm(ot£it. ij^^^j^mmmi^xmm 
xmmommit. p c b rBis^^^-T^/Koiuhi:! j; ^ 

[0 10 3] zm\:ii^w\^hfc^mmmmm^pcBi 

KFGpji, 1112 6iw^i-j;^ic, ^m&m^2m'r^ 
^nemwtnxhi>o mw}\B\^mmp cBi ^mm^^ 

tl^^t>M^X\ EMI (3iu^hn -^^^T^y^ 
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m\^^m^tifz^mW}\B\^mmp CB im^'p^j:< th 
1 ^m. :^mmmx*n 2 ^mx*^y> kssh i^mmm 

<^l:#^S'e5 dBi^j.±(D^Wf}*^M.htifCo 10 

[0 10 4] v^->'VK^-:^SHD(OyU-i^^^:^K 

02 811, 4^^1:7 u-ixMF ROOT® 
m. 1112 911. ^myiy-J^UFR(0±^mfi^hR.tc^A 

[0 10 6] ^my^-'^MFRnmW)^^M^FCB 

L^M<Dmmm^^^FCB2(Di^^^UXh^. 
[0 10 7] BLW\t^<^yi^y4 hBL(Dyt^m^s^yf^ 
^LCD^^^i2^tJ^fz^(r>^<y^y4 h^Wi^XtifS^ 

x\ zzic^itrnmsPBtmrn'^^^ti^o spb 

Sn. ^iLmmSPB<D^^t^Xh^. RDWdSJcSi 30 
rm^-y^LCA(DMM'r:LHL ([US 4-11] 3 6# 

ffi) ^if\-Lxm^u^^^i2C\cxy)rm^'-y^LCAt 

^myi^-J^UFRttm'^^tl^o CLHtliz-^VK 

[Ejs§atspcB2 m^o^m) <r>m'^^'Kx\ -r-i^ 

StePCB 21113 2 7<^ct3p^^y u-AMFRO±ffiBl(0 40 

U-iNMFRIl. /<s/^7-r h$l$f*:BLS. TffJ^- 
X L C A ^ i: & fetT^-g'/^l^Igl- J: ?f^^ $ tlX V > 60 

ox\ i^iblHlSSatgPCB i*5J;t/IE»lHlKSSPCB 
2(DmW±^^Mxh^o 

[0108] «7fel£lfi:tSSPB» TttefctesPB (0 2 
3#RSJ 11, ^W[y\y-'J^UFRo:>^'^y^y^V%'^^ 

S (il]2 7. 0 2 9#^., ct^rel^'I^-^MFRtDiffiJ: 50 



±X{^j^$n6o T^fetfe^SPB^i^i^SSP 
BS±l::^E'r6i:. mSfcffiS PB(^±S^tf'r0l:7i. 
-iNMFR(D±Mi:ll[^-'¥ffil-^^6o MmW.SFB 
<D±.\z\t^ |git]lE]K£«PCB 1 t-{;^<[r?iofc^Sa^ 

^ISlCi£@$^/c4*c^=?A>^^— !h (0^^BSo ((v^ 

^ff^^\.CDtMLmRSFBt(Dm^Z.flh<0:^J^7. 
-<-iMcJ:!9^eW^nxv>'5o ^It^StSSP 

Bii+rBi:7u-i.MFR rn^m ±iwicg$H. 3ttetfc 

tgSPB(D±®n. ^S^0^^aLCDi;:J:oXS^H. 

t^r>^ m^B^^nhcxyt^m^msFBhoyfmn^ 

i^;^-<-f-(ci:oX^^lc^gK^nxv^^ (3fetetS[tSS 
P B <^ ?i^f0^^?fS L C D (b * fB^y i^M F R ^ffiV V 

X, mium^VM^cDt%mL^sFBb(om\:L^mii^ 

SALfcD. ^^^^^i^:il^lc^m^^t^J:t)#»LXl^ 

f^m^^ux^h. t^^. %&iWiS?B\t%mki^~~ 

Vt\t^\.XW'^^o:>X. 3tfetfeffiSPBTMfiJ(^^^(^ 
#ft»lgvz:fc/^v\ ^fc. ^liAaffiSPB(^T®tJl^?? 

^-f6^^ll, ?S^^^a5LCD^^e>^V^OX\ 
^0^(::<<. ^;551l£tfeUXL^5(^X\ tsb A.t'Pp1Jg<b 
J'^ib/^V^ MiMWLSFBtmiB^^U'LCO 

t^mi^'^f^y ^-^uFR\z%^^^^m^^^<ox\ 
[0 10 9] (dEibUlKStSPCB 2» 0 3 ofi. iga 

[DS&g^PCB 2cDT®0Xfc^o ^5rs1:7U-i.MFR 
• HX^^tl^fSS^^^LCDOi^fillHlSSSSP 
CB2*1. 03 OlC^-f L*?1^^LX^3"9. I 

C. ^^TVf". gfet^cOli^Jaip^p/OS^^^ttXl^^o 

::co|gfjlHlS§SffiPCB 2lcn, locomiEM/^^^IS^ 

h (±{4S^g*fL3®gS) fi>h<OCRT (^» 
fflOlf#^TFT?^^^^i^Sffl<Olf^t-^*-f S 
IEIS§^^^tf[HISS/i|5«i^^i^XV^^o C } \'t9\'Utmm^ 
-5 0^ L V ^ =1 ^ ^ ^5^*^ ^ 6 =1 ^ ^ ^il^SRX 
^-5. iEitjIHSSatSPCB 2 tl^itjlHlSSatSPC 

B 1 bll. 0 3 llw;^-tJ:9l::. yy y h^-^^^-^FC 

SSStSPCB2^^W<-^[l]KaffiI PCB^Il. IE 

aiHisss^pcB 2o/<2/i^7^ vmmuBC2^^xi 

^y/^-^m^gStSI PCBC0/^';/i!^7^ hffii^aBC 
I iwm^n'50^L/^i/v^2/>!^7^ h=i;!^^^^5i:t; 

kifc^^^^'KCH'L (02 7-02 9^0^) ^^^LX 

[0 110] ((IKKIEISSSSPCB 1 tlgtblUKSffiP 
c B 2 t (om^Wl^if^)) 0 3 1 ffi^B^^a hCD<n 
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lO 1 1 1 J mn^n^ULCDtmm\B\^^&PCB2 

(Dmm^Wi^^n. i'4^yV-<y h^<D±ibMcm^X 10 
[0 112] P<yi!^y^ h^^i^BLS)) mS2n. 

m. :^mmm. aasii, ^^iy^y-r'hXi${*:BLS(^ 

[0 1 1 3] ^-^^/i^^-r hi*$ft:BLS(±, 4*C»/<-/ 
(?ft^<ill3fel=) BL (^3 7, 11]2 3#BSJ 

^^f*B LSJl#*^^tTl^-5, 20 
[0 1 1 4] /^y^S'y-r h^^ft:BLStl, 4*(7)/^2/ 
7-^ hB L^afe(7)>-y 3Vzfi,SG (gl37. 03 

#^<5/i^7-r hBL(7)f^ii^^^|^-t5J:5l-?'ceo-cv^ 

[0 115] SHLn^<>y^^^ h%n^BhS\zmn 30 

-at. !ll^L/^v^:^^l:lcJ:oTTflJ^-^LCAic:@ 
[0 116] SRMfl/^i/>^7-r V%WWBLS(Om^ 

<r>/<y^y^ NB L<r>oh^M<0 2:^(D/'^y^y^ hB 
L) h7feKI^Si5X\ TffiiJ^-XLCAO^^ 

^'iS'y-r h>t;S*fUjRM (13 3 4. !1I3 6#RSJ (D±ffi 
tmm^^^y^y'^ hBL07t^?SfiS^gi5LCD(^:fr 

R. Tm^-y^LCAtm\:.^^(D^mmz.^^fm 

[0117] «TtJ^->^ L C A» El 3 4 fl, TtJ-^r- 

;^LCAci±ffi[g (K*f{iij) , ^ioffim. i^mmm. ^ 

tJffigl. (113 511, TtJ^-;^LCA(^T®[Ii. 03 6 
(1. Tiy^-XLCA(D±MW^p5afc#4ffiEl. HIS 8 
TflJ^-;=^LCAOirffi[a (El3 4CO3 8 - 3 8^0 



[0 1 18] Ttyy-^LCAJl. /^yiS'^^r hBL. 
^<y^y^ V^W^BLS. ^<y^y^ hBL^jBfflf^ 

(DAy^y^ h)feS*rUJRM/!)^?l^^$tl. ^v^y^ V 
B\.C^Ay^y4 V%WM^^m^\.X\i^h. 3*C0^^ 
^'^y-r h5fe;KMUiRMfl. Ay^yA VB'L<n%^WL 

fs^^SiJ L c Do:^ica^a < SW-f -5 fci6o^ic(0¥ 

4 h7fe^*fUJRMC0»f®Ji^«tl. US 8(^^®ia{C.7^-f 
J: 5 ?/ y >r h B LtOTfe^gta^g < , 

^ J; 5 l^ftSir J; 19 i^}hhMz.^m.<nmmMxm^SL% 
h.X\^h. tl^^ Ay^y4 hytKlti\hRM(D^i^it. 
K^^m^±l>f6fzhb^ Ay^y^ KB L(^±®j:»)ii5 
</^oTl^5 (g]3 9#fiB) „ C(^J;5I-. ^^i/i^7-r 
hBLC0JR^ft^-;^^/^y^y^ h B L (^^^5/ 7-f h 

^fWi%^xv^hfix\^^^<Dx\ -r^-z^-^sKSffii p 
[0 119] /^^b\ Lvn\tAm<nfx]L'Kxh^. Z(d 

i^ll'KLVHtAy^y-^ h5<^f*:B L S C0g:ii5t S H 

L (i2i3 2. msz^m) ^^LxmmLf^\^^f^a^x 

^Ay^y^ V%^V^B L S ^J^TW^-^ L C A(C@^ 

^tl^o LHL|14i@C0g:ii:A;T'fci9. ^(^Rii^tLH 
L^^ifa^y U._^I^pi^C^;^i;^j^yj^ (02 8#BS) 

i:'ft\^xm^U^\^f^Z\^^ ^ ^my U-AMFR 
tJ^-^LCA^;^5g^$tt^. lHUt'f'^u>V-< 
y V^(D±}^MctmX'^fl^^ l^/'^-^m^^Ul PC 

B(^s^ffi:A:. cmt9y^bmm^fi^^^^ ^m<r>m 

3 6#fiSJ , 

[0 12 0] «^^5/^7-r hBL» 03 711. TW^- 
^LCA(C/<5/>5^y-r h^^^ftSBLS, hB 
L. ^y^-^mnm^l PCB4r^itLfcH^^S:^-t- 

±ffi[a. tE.mmm. la 3 9 ii, 0 

3 7(D3 9-3 9^mm^i^^ihmmmxh^^ 

[0 12 1] Ayi^y^ hBLd. ^g^^^aSLCDO 
MT\Z.UW^fi^m.Tm^<y^y^ VXh^. Ay^y 
^hBLH, 4*coffir^|i^>ttl-J:'9li^$n. Ay 
^y-i h^lt<*BLSlcj:f9^1$^^. ^<5/^y>r 

ft B L S * Tfi'J ^ - L C A I 0 ^ L <c V ^ i: S: ffi V ^ 
^^^y^y^ hjti$f*:BLS(^Mii:A:SHL4b^J:t/TtJ^ 
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[0 12 2] ECLllJftltliWt^ttihlRij (Il5tf*:^l^(^ 

#t±{|ijECL/5s^;&5^a {[§1 3 7 -cit ±T^i:) i-ifiB 

[0123] «^y/<-^lH]KS^I PCB» >rV/<- . 
^lUKlPCBIl. 4*(0/^^;/^y-r hBL(O.SMffi[H] 

S^tl. Tiiy^-^LCA<7)S^^:A:i HL (Il]3 4~ 

ihi6:irt;iJ;oT@^^n6. >r V/<"^[HlS§I PCB± 

\z\t2m<^Vy>^i:^ \. TF2^. ^^fi^^. ^ 

(113 7X11. ±®jl]c7)^flJtc^-r) 
x\ ikB^t^^^\ ^^c. v-^^-^lHlsSStg I PCB 

B 2 (ig@(^TMJ*5<ti;:fetiJ m 2 7 (?5+rBl:7 u-i^ 

ti. |^Jii:/^'5>Y>^^"^lH]KS«l PCBi:igi!j[e]K 
g1^PCB2i:ll. nm\^(^^^t'e'J^-/i'±i^<Dm^ 

^m<'rh.^f)>h±r\z,m^£h^£\^^io\^nm^tix\^ 

30 

[0 12 4] {{/<^y^y-{ hBL. ^<^y^y^ h^^i^ 
BLS. -r://^-^[l]KSfii PCB)) ^<y^y4 
^i^BLS\Z^ ^nmM«l-y-Ki»LD (0 3 7# 
M) ;?i^#v>fc4*(?)/^5/^ 7^ hB L^I^^Ri^>)2i^fc^. 

hX1^*BLS^-f W^-^IelKStSI P 
CB^TiliJ^-^LCAlcitJilft • S^-f^tfil-) ^^^i::' 
hBL(Oy-Ki^LD^>rw^-^lH]SSSffiI P 

/^y^^-Y hXj^f*:BLSi:-rv/<-^[e]KSffiI PC 
BirXlfit^^^S' (112 3. [113 7# 40 

4 hBL^b^J;U^-f W<">5^lH]3&StSl PCB^Tfl']^" 
;=<.LCAlcS^-r^fliItc. ^^v^y-^ VBlst^^^y^y 
A V%'^^B\.^\:.%^^MzMMrQ^'^v^y^ Hbl 
(T^y-Ki^LD^^v/^-^S'IilKSffii PCBic^pa^ 5o 



Ji'&(^aip"p3^m^>§:gXfo6o ^il^i^^^*^TUfc^. 
0 3 7lC.7^-tJ:9lC. ^ W^"^[H]3SSffiI PCB^-^ 
An:y^)-<y h^(0il:i^):^^ffiV>XT1|iJ^-^ L C AO 

@^ffi:A:r HL^^M^xs^L. hSJtft^B 

:a:lvh (113 6. 113 4#K) ^ifM.XTiR'J^-^L 
CACl^^-t^o 

[0 12 5] ^fc. /ft^ffit^e*^^ 
^[Hl^§stS2^@^ffiv^. (^ti^*n2ffl(^ h^v;^^^ 

-r-S) ^y/<->5'[H]3S^ffiHli^fci9i^ltl^W3*:-fo 

^.^^^^ep^x. 2e(D-r:^/<-<5'[H]s§s^/55^^5' 

i^7-f hltR^^"^f^<7)^^i/iJ^7^ hCO^Tf^tJ (0 3 
7Xm^(^TiliJ^'-^LCA(D±®0(D&;&) ICIEST 

t). ^fc. igiaix$j5 2ii(o-r:/^<-^[His&stSi55±T 
;?i^u *gBxti. >r v/^-^sK^ffii pcB^iimi 

[n^affii pcBii. ^e(^±M'j (0 3 7X11. ±® 

0(D&aiJtc^-f) (cgEg$nxv^^ox^ WiW^t^^ 
[0 12 6] mwmn "i^xr. y'-^^^')r^<v^ 

-v>TCP t^^^^^/l^PNLfT^^SfPS^iST-^^^. ^ 

[0 1 2 71 04 ifi0 4 oic^-Tr-T'^^yr/^s/ 

fc66(7)0. 04 21101 8^tr^-f KU^r^^iffi^^DTM 

(^ga^]t^5/^^mp^ 1-^^^^6(7)0x^60. 

[0 12 8] 04 WZ^Lfcy'-y^'rVry^y^-'J 
TCPiC^^V^XH. g^J^iSi^TTM(OgB^j/55^^X'lH:^ 

bhfcim^ l~e llc^^itenxv^So Mi^a 1(10 
4 Olc^-Tiffi^lfOUT l~3(^4^'L^*ftC L^tf'iL^ir-r 
6SiJSX& > a 1 ~ e 1 {C|l-?rtl^*tl 3 0.3 
0. 2 0. 16. 5*O^M^^^TTM;55^tt^nXV> 
60 M«Sca l~e llC^otta^^^TTMCDt'^y^H 
^tl^tl 100. 105. 115. 1 25. 130mn 
Xfe"!). ®Sta l-e llC^a(t6g^ii^iffiT-TTM(7?«fti|i 
H-=en^'tL4 5. 5 0. 5 5. 6 0. 6 0 MinX&!9. 
^iiUca l-'e lir:jott-6g^S^a^TTMfp^(^:^^";^*S 
H^tt-€tL5 5. 5 5. 6 0. 6 5. 7 0 umX&l9. 
l^■fnt^•^^0fitll4^*:?!>^'b^aalwV^< iconx;^:^ < $ 

[0 12 9] ftfe:;^. 04 2|C^Lfc^^/'^^/VPNLlC 
ib^V^XIl. KU-r >«i^SFBDTMSlJ;55^« a l-e llw 
^CtJESLXffi^a 2-6 2t;i:^(t^nXV^5o S^Sca 2- 

e 2lC^o(t5 Kl/^^^^S^DTMf^t'-y^. i^ilg. 
-;^*@fl^nm^i|Sca 1 - e 1 tCiott^^Jgcffl^TT 
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MOt"^^, i^fH, ;^^-;^(tiI(^ 1 . ooi'-i. 0 0 
4fi^{c^^-r6/55*^jte^JT't^ 1.001 2fgt::L/Co 

[0130] c J; ^ miEmm^m ^ xMcf&^(Dm 

^l1i^\:L^tl^. mm^^^TTMt KWVS^DTM 
X\^^6(DX (1. 00 12fg) , ^tJ(7?^ii^$Sgi^TTM 

\mifhztt^x^^f}^h. mmm^f-TTut 

[0 13 1] mmm2}) m4 3ny'-':f^-rVr^<>y 
y T/^>7^-v?TCP(Dgl2 1, B14 Olci^Lfc-ttlir 

[0 13 2] ^leOx-i/^-ry T/^^^'^-v^TCPIi. 

02 1, m4 0{z^^tifcT--:/^^vr^<y^-i>T 

cpt^^mmi2hritciikmx\ -<->^y^;x^jxBF kd 

ST-SiJ T M P ^ ^ 5/ V i/^ < "T 6 r <^ tC J; o -CM 
[0 13 3] *^jTil. -<-;^>^^/WixBF I (D^^U 

[0 13 4] (WII0ij3» 134 51^134 3C0Si^TTM 



(15) 1$S¥5-2 6 5 0 2 1 
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2K m4 0\Z7f:Lfc^nt^^j:h.m. m^mBDf}^ 
hiEm<D^-:^y^Ji-J^BF lim<i., ^<Di^t^y){Z 

[0 13 5] r(0^-7'^rYyT/>'iy^-v?TCP(i, 
132 1, E14 Olw^^tu/dX-T'^^^y r/^2/<^->^T 
CP;55^i:ig:^etlfcttffi-C% -<-:^y^/UM.BF 1<D 

ib\ {£SiS^^feLE.B(^;^^;^r^^ig:j3i^nfc: 7^-7^(7) 

[0 13 6] ^mxn. i&mmmwMom^mLEB^ 

[0 13 7] {mmM4)) m4 6nm4 3(DiSl-TTM 

2 1, 04 Od^Lfc-^tLt^/^^^tl. lt#j®BD;i^ 
^^lliJt^-^-^-y^/Wi.BF I ^S?< t. ^(DiXi:>^\^ 

mm Lfzi&mm^m leb ^mnx^^i-T ru^mm t 

mm:ij mtMmm 3 tmmxh bo 
[0 1 3 8] t^^oT, :^m\'±i^m\2 i,m^&^<Dm 

TM<Dmm^m<±xMxm\\xh6o 

30 [0 13 9] ((«-^^?ij5» 1114 7-04 9ft^tl€tlfife 

xh^. m4o\z7^L±^tit^^j:bMn. -<-y^y^ 

Jl^J^B F I <D^^UTUF(D^imi^TTMm\Z.Wm& 
^TTM^W^^:^y 5/ h (^«9iZi^) SLTl-SL 
T3^mmz.M.Xhb^ 04 7cO^J(t#g§^S^SlC, 

04 8 cD0iJti^a^(^^^a^S(::x y h s L T 1 . s 

LT2^^JtTV>5o 04 9(7)«?i)(t. X y h Pp^tD^i^ 

b\z.mmi'rTM(om\\\fy'^^^k,fzi,<DXhb. 

40 {m^\h^) S LT 1 L T SflKii 

[0 14 0] *l?iJ-Clt. -<-7.y^;VJ^F^F I (Offii^a? 
TMP(DfiBg^j£:;^;iS;^y 2/hSLTl-SLT3t;:J; 

[0 14 1] mnm^)) m^oYtmo:>T-^^^^)r 

^<y^-i><Dmm'=i'^i:7r^-tW'mmxh^^ m4 0\z 
50 K(tfc^Xfe!9, 05 l(D{Sj-Clt^tl^^>L^J[^LH^^ 



(16) 
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[0 14 2] ^iSiJtC^Lfcx-T'^^^y T/^5/^"V?T 

mnmi^Lwr p p 1 x-mm^'T'TTM^o^^^&^M 

STPP IX-JbD!^. MBi.fctt^(D^mS'^rTM^(D 

i)m^h^=b'^^<om^f}^^^\^^<^tix\^^h<Dx\ Mffico 
jijpjEfiST p p 2 xnm. 1 1 tw»i. f^tjco^ 

[0 14 3] mmm?)) ms2nT-y^^VT^<y 
:^^mmm^ift-\^xmm'r^^^^^mm'r^fcib(Di}m 
5/ KT PH 1 tc^3v^T^t. ^^t\!>^xxf^^mz^m& 20 
tcioi^Tn. i)mi^wj^^y KT PH 1 oDnspic^-r^ 

[0144] [H 5 2 1^^ l.fc1)mMB^ y Y^^m UT 

PHI icj: (9^ig!^S^TTMaJOf^*^Sl5i3j:t;«^*g|5^ 
JtjpjEL. o#*i:iiofi^Pii--iy KTPH2t;:i:9^ 

[0 14 5] ctDJ:5(--t*Hfl. jlJPl^M-^^/ KTPH 

\.t^h%mMJ£^y KTPH2tci;>9|| 
g^)gciffii^TTM;i^ KU-f VSg^DTMd^if^. [l^^tl 

i^). SJ^iffi^^TTMi KU-r :/Si^DTM^ (7){4S-ftl 
[0 14 6] ((>^^t?ij7» 0 5 3|tx-7^=3r-^yT/>'iy 

i5^^nm^i\-\^x^mt^m<oijm^Wim'r^fz^<o 
mxhh. :i<o\m)jm^^^^x\t. mm^'^'TTMt^ 

Ku^ y^^Di:M\znLxmM'r^X,b\^T-'^^\ 

yi^T-D TM h t'^^^'fh^m.^-knmmxm^ 

±ia3^^^^«£^B:3»i:J!JPME-^2/ KTPHto^jp 
^JbPJE®(7)4'>L^«li:^-|fc^^X. ^JP^M^^;/ KTP 



1#g|^5-2 6 5 0 2 1 

30 

[0 14 7] ::(7)J:9tC-ttlf^. ?^^0^^^^LCDIC 
^^-rer-T'^i' y T/^°?/<^-v>TC P<73{iE:S'g^t3^^£r 

^i^^Sig(w^T/^5£^^^5^cev^^^e^. ^S^S^ttm^ki^ 
^ ^^i^iF-D TM ^ tii^if^-r ^ w t mx^ 
[0 14 8] {(mms)}m5 4itT-y^^]}r^<y 

i-mmmm^^tm. 5\ms 4(DB-Bmmmx 
z(D^^mmMi^\^^^'xn. mixcovu^owi 

^^DTMl. DTM2;55=F,&4^(Cg£g$tlX*5!9. i^t. 
-<-:^y^/VJ^BF I(?5iffigi5^XgL/^V^^gEiB^TT 

i©^TTM2^S^ttf>tl. SM«-?-TTM2<7).^^:9^;^5 
TTMl. TTM2<DnmClKm\^=^y^>^^^^^ 

^lI^li^s^ttlbtlXv^6o ^tx. ^s^Si^TTMi k 
u4>'ici-DTMxttmm^h.x^^. mmmi-TT 

U2tVl-'^y^^DTM2tt'^mm^flX\^^6o ^ 
X. y;V^l^v?>; hSRSlCj:oX^)^^^^TTM2 t 
Kl/^ Vi^^DTMl ^/i5g^)^$n6(^^5|»±$tuXl/> 

[0 14 9] z(D^i'mmmm\^^^'x\t. mm^^r 

TMl. TTM2 ^ Kl^-YVS^DTMI. DTM2<h 

^^:fj\^mmmACF^^f\^x^m't6fcM^. x-t^ 

y r y v^T C P (Dg^if^^^^^T TMgli ^AP^ L 
fct#. ^^ii^^TTMSBi^Sfa^^L. mm^'f'TTM 
1, TTM2 ^ Kl/>r :^ffi^DTMl. DTM2<bcDa 
S-fn^^±Cfc^ LXt>. i|iS£S(^KW Viffi^DTM 
1. DTM2 0«i:Sii^^^TTMK TTM2i:^5 
^g^^tl-S/il-f^. S^^^^^-TTMl. TTM2 ^KU-f 
:/S-7-DTMl. DTM2 t^jSmi^lS^-rSC^^^X 
*fc. &S-f:Jx^5^i:Xt)y/V^I^v^^ hSRS 
tjlHlltlC-ftt^t^XN Sgi^TTM2/65iP|(OKl^^^iffl^ 

DTM 1 irMj^-f ^ t t)^tt ^tt^o 

[0 15 0] fj:^. ±mmmm{^i^\^'Xn. KU-^ViS 
^DTMl. DTU2^^^m^^mLfcf)\ ^JK(D V 
y «^ ^ l-g£@ U X t J: V 

[0 15 1] «>^^^fij9» 1115 6flx-7^=3r-ryr/^5/ 

mxh^o ccDi^^mmmi^\^^^^x\t. mrK(Dmm» 

^TTM3. TTM4;05=F,fet^lrgEe$nX;^5'9. I^tc 

rn^m ^y:^mwisvBi (Di&n a xm ltc k u-r > 

S^D TM 3 ^^-amm^y ;^Sffi s u b 1 oSSfii^x 
3iUj:v^KL-^viffi^DTM4;i5S(tbH. KL-^VS 
^DTM3(O*^^5^;0^»^^P sv 1 \::Xr>xmt>hX 

^LX. g^«^TTM3^ KU^>^iffiT-DTM 
3^/55mii^$;HX*5!t), ^^^i!^iffii=-TTM4^ Ki^-ry« 
i^DTM4 i:;^)5g^^^$nxv^^o 

[0 15 2] zoij^i-mmmmi^^^^xn. mmfsi-T 

TM3. TTM4 i KU^ ViBi^DTM3. DTM4 ^ 



(17) 4#Bi¥5-2 6 5 0 2 1 

31 32 

3. TTM4 <h KW^^iffii^DTMS. DTM4 ^tl-So 

Wt-ftit^^tfctLXh. mfM:(Dt^mifSi^rTM3^ T [0 15 9l rcOx-T'^^-r y T/'^s/^-v^TCP^Si 

^fc. {ig-ftv?5S4i:xt>{^^fliPSVit>[^^{r BF i(^ffii^a5TMPi;i^2/^y^l;ij:D7L^SSt+6o 

10 15 3] /^^b\ ±^6^M^fijlC^oV^TH. mmm^T hSRSlCj:oTS5o 

TM3. TTM4^=P,%«t::iE®Lfc;5\ ^ft<Dmmt^ [0 16 0] :i(DT-:f^-rVr^<^y^~i^TCP\C^ 

[0 154] mmiio)) m5 8\m<DT-y^^v ^mmmACF^-ft-Lxmrni-^r^Mz^ r-T^^-^y- 

[0 15 5] mS9nm(DT-y^^Vry<^y^-'y(D 20 1 ot^^jj^S^T TMlcS^$tbfcf^ftlJ^D>^yV;^^-/^T 

^^ffi^SR^^^-rHT'fc^. r(7)x-7^^i'yT/^s/^ HHrBl(DiEg|tl^#V>;^^f,, ^JggSg^T TM ^ K U-f V 

Jt hhX^ t) . g^|5g«i^T TM 6 (D^miW 2 l^^^ii^ S^^^ T TM 7 y yl-i/ U v?^'; h S R S tC J: o 

^TTM6^7)^^^y^^l^) tlXV>5/i>6. <f: ;iSl^iffi^T TM 7 r«^(0;^-<-^^,| 

[0 15 6] iEl5 8. m5 9{ze^Ltzy—>^^^Vr^< ^vh$<xt). Sig^ig^T TM 7 ffliJX'litt/i^^^'f 6 C 

^y'^r-v^TCPl:::b^V^-Cfi. ^^^iS^TTM5. TTM i^Vj:V\ ^fc. S5(^^S^iig^TTM 7 IC^^^tLfc^^ 

6^ K^-r>'SS^DTM^^S;^tt?f®^ACF.^:/^L /V/^:->'^THH(7)l:v^tc:g5S■r6S^^iS^^;il^^. Xyv 

-cs^t-6fci6i:i. x-:/dr-vyr/^5/^->?Tcpo ^^'-/i^THHmxh'm'ktm^-r^ztr^f£\^\ L±t> 

i^TTM5. TTMaaJ/iiS^H^^L. jgJ^i^^TTM 30 [0161] 

tOitm-fhft^^^V^fctLXt. g^^iffi^TTM5. T "T^^i- y T/^'^y ^-^/^;:ioV^T^l. ^-^^y ^ Jl^J^iD 

TM6ftKfTLTv^6/5^^, h-u^ym^DTunrnm ^^i'mmmffSi^t¥n^j^:^v y h^mi>fx\^^^fi^h. 

«^TTM5, TrMemm:i^itiLfc^^Atmm^ mt^(Dmm^^m(r)^m(Dmim^b^\^^(Dx\ mm^i- 

h^<Dx\ mmm'f-TTMs^ TTM4^ mw^mmm(Dm'T't(D{m-rtir>m±-t6(D^m±-t 

DTM3. DTM4 t^mm\mm-r^ztt^-x^ 6, ^:itr-x^^fzi^^ mmfQi-tmmmmmfDf&^t^ 

fj:^. mmthh' u4 viffii^D TM(i{gg± 1 :^(D7^t& mmi^mm-r^ t i)>x^ 60 

[0 16 2] ^fz. mmm'F^(D^^^mm^mi^x 

[0 15 7] /^^b\ ±KE^jswtcjev^Tii. mm^^T ^'rmmm'T-U(D^:)j%t:Mm. mf£Lrz<D 

TM5. TTM6^&n^^fc^\ Kwv^^^DTM 40 mmsi'^<D\H:b^^mm. MjE-rhif. wimom 

[0 15 8] mmmi i» 1116 0 wfiox-T^^^i- y (Di^'f'&<D^^^(Dmmmmm^h6f3-h. mmsi- 

(Dy'-y^^^jr^<y^-i>TCP{^i6i^x\t. mij^(D [0 16 3] tfc. V T^^y 

f}^y^i^^ui>y.hsRS{zx^xmt>hxi6^. ^n(o<pfj:< thwoQ^im^. mmLtcoh. mmm 

y^/^j^BFi(Di^^UTMF\zmmiiSi'f'TTM7\zm i-^o^^o (DU^^Mm. mjE-ta^^h. mimB<Dijw 



(18) 



5-265021 



33 



34 



[0 1 6 4] ^/c. ^mm'f'^^mmmm(ot&i'K^L 

ifc^^x. mWM^^y Y\^^^1im. 1imir^i)^h. lo 

m^W.<^^'^t^mMi\^^mirh t t^x% 6o 
[0 16 51 c.<nxb\^. z<D%m<r^%^\^^Mxh 

m2\ mi(02-2^W[m^^^i^\wmt^<DWim 20 
^^i-m^mxh^. 

[ID 3] lI]l(0 3-3^^i»l:i4^fr-t^WP^l:Cadd(^ 

Wi^mxh^o 

[IH5] [UllC^-rpJ^Ogg 2» KS<D7^^m^^fcW' 

mwixhh. 

[[g]6] milC^-rp^t^Sd 1, d2, dScD^^^fg 

y-y ^ ^^^^m(n7i^^m\^fz.^mmxhho 

S^gpft-iS ^ ^-t ^® ^ Sff® (?) ID -e ^ o 
[mi 1] TiS^x^T^'-^hy :^l5^(0^y-^^B 

m^^'^w<omsk^^n^^'f^mm^mxh^. 
[m 1 2 1 01 ic^i-M^(?)^ffi[BiKi]X'fc^o 40 
[mi 3] a;KsuB itj(oxmA-c(OKiixa^^ 

-fussp^y- vmi^%<r>mmm(oyu-^^- vxh 

[mi 41 St^SUB ItiJc^XgD-FOiSiiXg^^ 

[mi 51 stssuB im<DxuG-' i <^^igxm?r^ 
[m 1 6 1 m^^'^^^^co^ h y ^ ;^;^3a*(5co^^!g^tsipj so 



[mi 71 mi e<Dmm^^'^'^m^L^\^M.i^^\^^ 
m-t6fc^(o^<^/i^^mmxh^o 
mis] ±rmi&(omn^mm&^^ts^mm^<^^^<D 

f^^(Dij::k^mmxh^o 

[mi 91 \^ ^ :^(Dmm&^'p^\^. mm\^^<^^^ 
f^w^tmmiB^-fi^i^^H&^^^i-mmmxh^o 
m2o] fetji;:^sm^iSi^. :^m\^^umm^'f-<^ 

[m2ii mm^m^mf&i-^^nm^^yycuif)^ 
^-i>TCF<r)mmmm^^'rmxh^o 

[02 21 x-T'^i-y r/^^y^">^TCP>l:?SS^^ 

m^m-rm^mmmxh^o 
[m2 3i ^g^^^^v^^-yK^^^^^^tim-cfc^o 

m. mmmm. ^aiMm. ^fjsm. :^mmmxh^o 

[02 51 >--/vK^-:=''(^±MJ/!>^e>M.fc^4i^mx*fc 

[m2 6i m^a^^^^^M^mm<DmW)^B\^^M^Ltc 
^m^^'r±mmxh^. 

[m2 7i 4^rB^7u-i^(^±ffim. »Mm. =^tJ® 
m^ *tMm. fe^ij®mxfc6o 
[02 81 ^myi^—J^(DTmmxh6o 

[02 91 4^^1:7 u-i.(75±Mij;!)^t5l.fc#4mmxfo 

[03 01 ^myi^-MmML^h^mm\B\^^m<Dr 
ffimxfc6o 

[03 11 ?Sf0^^gl5(^i^it)lHlKStS (±M5m;t6) 

±osmxfo 

[03 21 ^<y^y^ [^^^^(o±mm. mmmm. * 
mmm. ^^mmmx^h^o 

[0 3 31 h^i^f*o±®iaij^^'bEfc#4ii0 
xhh, 

[0 3 41 TiRiJy-^*^±®0 (^M'J) s ^1ft"W0> 

[03 51 TW^-^t^Tsm-efc^o 

[03 61 rm^-:^(o±Mmf)^hM.fzmumxh^o 

[03 71 T<afJ^-^lw/^ix^7-r hXl^f*:> ^"^yi^y 

m. ^t'jffi0s *^i!J®0^ ^mmmxh^o 

[0 3 81 T<|ljy-^'^8fT®0 (0 346038-3 8^ 
[0 3 91 03 7(D3 9-3 9^SfrjatC^ofrt6iTffi0X 
[04 01 r-T'^^y T/'?5/>^-v^^^"t¥®0Xfc 

So 

[04 1] T'-y^^vry<y^-'J(Dmf^^^<Dnm 



(19) 



?*ffl¥5-2 6 5 0 2 1 

36 

[E15 7] 0 5 ecoC-C^MT'fc'So 



35 



[1114 2] l\^BLfzy'~-^^^Vr/<yy->^r^ 
[04 3] fftOr-T'^^-r y r/>'?/^-v?$:^-f¥ffigl 



[EI5 91 {&(DT-^^^])Ty<y^-i><ommfi^'f'^ 



[06 0] m<r>y'-y'^^VTy<y^-i^(Dmm^^% 



[04 4] ft&Or-7^^^yr/>>^-v^(7)g^gEi^-7-SP ^r^-rmX'fc-So 

[04 5] mo^-^^^vT^^y^-iXDmmf^'Fu mm^i't^(Dm^i:yj^tmxh^. 

^^^-rmmmxh^o lo [06 2] 06 i(^fe^D-D»rffi0T*fc-5o 

[04 6] ffifT^T-T^^i-yr/^rx^-v^t^Sif^a^^Sij m^(Dmm] 

[04 7] m(DT-^^^vr^<y^~'i>(Dmmf^'f'^ ^i^^m 

^^^¥®0X*fc6. GI-iffe,m GT-y-hmii. AS- 

m4 9] {mT-y'^^^jT^<y^-i;^(Dmmm^u Lc-m^^. TFT-nmhyyi^^^. iro-mm 

[05 1] m(DT--:/^^^jr^^y^~-i?<Dmm^^n Ao-mmmit-^^^. GrM-'^-hi^i-. dtm- 

[05 2] iJDlSi;t)D/E-^^/ K^^t0T*fc5o SHD-v^-yV-K^-;^. P N L "«f0^^/N"^;K S 

[05 3] T-'f^^vr^<y^-i;^(Dmmf^^tm^B PB-mi^^s 

[055] mS4(DB~BmmmXh^. rrM-mm^^. TMP-S^^. SLT-^y^yh 

imse] T-':/^^vry<y^-i^(Dmmf^'Ftm^B 30 TPP-M^jojE^im. CNP-Dflgp. icp---M^4a5 



[03] 



[01 2] 



133 



H12 



(20) 



«^m^b~ 2 6 5 0 2 1 



[mil 



[H2] 

BM JT02 (COM) FIL (G) 



?012 
SUB2 



PSVl 




(22) 



!t#Bfi^5-2 6 5 0 2 1 



[1119] 




GTM!^-HSf, GL:j|4ffm A0:lffiBMb7;ki? 8io p^^i 



[HI 0] 




(23) 



#gS¥5-2 6 5 0 2 1 



[mil] 



it 



TIT 
r'- 



1 1 



OTM 



Ife ft e » ii 8& 



7" 

AR 



Yl 



7l Vo 

Y2 t9 



S 



4r 



s/^ js/^ 
DL-^ j; - - - - 



? — I — ±# 



s 



-■m arrfir amr 




fe it ^ ^ C g) B WW t 



Ho 



Vc om 



Si 

CKI 
i 

tFH 



SUP 



[lai 51 
5 




MBTiJ' (d IM) 



sio a^AOP I ITOxyf (dl)" 
dp 

I AlX/<y^ (d3) 




(H) 




Alxy^(d3)~ 



SIO 0 ^^op I Crxy-^(d2) I -£10 

k-SiXyf (dO)| Gi 

I (I) 




[BiH>CVD (PSVI)! '^^- 
gfl7^MP3VljM ]^- 



SiNxy»(PSVl) 




(25) 



#Bi¥5-2 6 5 0 2 1 




(26) 



(^m^5-2e 5 0 2 1 




[mi 7] 



SUB2 Td(») 



7 ^,«L 



;8UB 



Tfl 




i 



i 



I TO 2 (COU) 



AR 



* * * * 




INJ 



(27) 



<^mW-5-2 6 5 0 2 1 




[lai 9] 



mi 9 

(a) (b) (c) 




(28) 



i|#^^5-2 6 5 0 2 1 



[[120] [[139] 




(29) 



#^^5- 2 6 5 0 2 1 



[11124] II1I25] 




im2 7] 

[112 6] 




(31) 



^mW'5~2 6 5 0 2 1 



13 2] 



[ass] 




3 3 



[03 4] 



3 4 



HL2 



.PKP 




^ LHL at»<i 



JHljtt) 



IHj, iVH r COH(«KWi 



SHL 




SSL 



[IDS 5] 




(32) 



#r^¥5-2 6 5 0 2 1 



[[1136] 1(1137] 




^m¥S-2 6 5 0 2 1 





m4 9] 



[gi5 0] 



(34) 1#M¥5-2 6 5 0 2 1 

imSl] [05 2] 

@5 1 @5 2 




(35) 



#rjfi¥5-2 6 5 0 2 1 



1057] [g,58, 




(36) 



!t#^^5-2 6 5 0 2 1 



(72) ^m^ 

(72)^P^# St 



{72mm^ mn nm 



